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T ft AIM : 

s A ^ ck Kod of preventing graft **j**ian coxn^ Luang administering mi 

ftttertivii amount an inhibitor U to an aiunud to a*ad thereof. 

5 2. A method of preventing Of tfea&ng foul las* comprising a<fcnira*teriri g ftfl 

effective amount ol an Udubtior of Fgl2 to *n animal in ne*d thereof. 

5t a method according to claicn 3 or 2 whaifa *«id inhibitor is an antibody 

that bunda to J ; g(£ 

]D A mehhod according, to claim 3 vrherw the antibody a monoclonal 

antibody that tends to ahuma* FgP having the ftrruno add *»ou6ru:e. as shown InBgur* 5, 

&% A rocCioJ according to <Laun 4 wherein Qie antibody bind* an ef itop* of 

Jumuui Fgll comprising the anwo acids At position (PFYF5GNC<JLVVSSQ) in 

15 C. A method for diagnosis vr i*onitorin$ gmft rejection in on ajrima) 

L-ornprisLng- defecting a Fpk2 protein or a Fgtf nucleic add in a Wologtcftl aampJ* from the 
Animal. 

7 A method for diagnosing or monitoring fetal krftf in an animal comprising 

detecting a Pg]2 pxoltwn ot * Fgl? nucleic add In & bSoliOglCftl sample from the «nm*l 

20 8, A method accoxding *> claim <> or 7 coruprisuig detecting fc) a iroctek add 

mokawfe Wmg a iequcncf ahoion in figure 2 or 3 or SBOTD.*NO.;1 iir A, f>r a fra^marl 
thereoi, or (b) a piotein hovirtg an * initio acid ttttjuencg as shown in Figure 5 or 
$f5Q.lD.NO.d or 4, or ft fragment theseof* 

$i. a method for Atferalng a fgW pioi^in uwur.i3hig to claicn S comprising 

2? confflctir.g the sample with «m antibody lhai bind* to Pgl2 which ft capable of being 
detected *f tef it blames bound lo the FgL? la the sample 



10. A method for detecting a nuclei* acid molectfJf e*tx>dmg f gl2 according to 

claim 8 conipmrng contacting the sample with a nucleotide probe capable of hybridizing 
with th* nueleie acid molecule to form e hybridization product under conditions which 
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permit the ft/rm*Hon of [h* hybridation product, and a«*yi\\g iar the hybridization 
prdduct 

1 j. A method wording io dftto 10 further compriwng tic^Hixig Ihe sampte 

with priottis which we capable of amplifying the nucleic add <noteri* in a polymer*!* 
5 chain lection to form arnplittad gs^Miim under condition* which pfcrmJt lb* foncifttiMi of 
acAphiied f^qu^nce^ tend Assaying forwnpfcfad «q-j£noes. 

12. A method of inducing immune coagulation comprising administering a 

nudot- acid JtequWWrt encoding Fgfc or an £gl2p£Otdn to a* animal in need thereol, 

1$. A loethud accnfdlng to clw 12 comprising: wtwintotoi^S (*) fi ftttcleic acid 

10 inoilecute having a asqyence shown in FLguxfc 2 or 3 or SXQ.ll).NO.:l or 3 or fr) a protein 
having a sequence shown in ripuw 5 <«-SfiQ.in>pJO.& or 4 

14. A competition ior use in inhibiting gw*k predion in *n *k\i/V*i computing 
(a) an antibody speciric fer » 1^12 protein or (fc>) on mA**a* ougonticleocfcte to FgtZ- 

15. A composition for use in inhibiting fetal feu* in An animaJ oamprisins to an 
j s antibody specific f w a l ! eft pr uUfin <*r fb) an anl Iserac ofi-geracLeottdc to Fgl2 , 

16. A mefrod foi preventing graft rejmwn in an Mima! comprising 
adjriiniiuerlng a therapeutically effective amount of k rnmpasii/an « chimed, in claim 14. 

\7. " 'A method f<* pteveating or treating felM Jc&s in an animal vounyrising 

20' adannte1eriv,g a therapeutically itftective amount t\i a ccdnpwbicn a* daimed in claim 15. 

IB. A vaccine for preventing ffraft rejection <x>mprij*Jn£ an effective amnnrxt of an 

FgI2 protein or peptide in admix tuiir wrilh a tuitablt dihiam or caicwr. 

19 . A vtuciiui fox preventing fetai kws ccmpraing an tf/ccti ve anunint of an i^l2 

protein <Krpepiitie In admixture tvith a editable dikicni or c*«i*r. 

25 20. An isolated, xwcleic acid nubecula comprising- (a) the acqutaoe shown )n 

fcguf* 8, wJvere Ton aku be U; fl?) AucMc arid sequence* which him lubtfantfcJ enqueue* 
identity w\i\\ <a); and (c) a fragment of* (»> cr <b]. 
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2i- An isolated nucleic ftcid n\olecuJc oomprisii\f, (a) tiu> frequence shown tn 

I^iguiu 4, vdvete T car be I J; (b) nuddc add sequence* which havi; eu1>st»ntl*1 »*<ju«v:e 
1d*jMitv arid (<) c fc&sm«ut of (a) oj (b). 
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Titiez Methods of Modulating Immune Coagulation 

F1ILP OF THE INVENTION 

The present invention relates to method* for modulating immune 
coagulation using novel antibodies and compounds that modulate immune coagulation. 
5 BACKGROUND OF THE MVEVffl>N 

Activation of the coagulation pathways is an important part of immune and 
inflammatory reactions and is associated with bacteriai and viral infections (e.£. endutuxin 
shock, viral hepatitis}, glomerulonephritis (GN), canct.T, a number of gesirointestinAl 
diseases, allograft and xeuo graft rejection and spontaneous or stress triggered fetal loss. 

'JO Immune coagulation is mediated by a number of coagulants Hut, when triggered, activate 
specific Hgands resulting in cleavage ami activation uf coamilation pathway s that lead to 
fibiin deposition. The molecular everts leading lo expression of immune coagulants involve 
■\alural antibodu^ binding both to antigens on endothelial cells ajut Fc jeeepfors on 
macrophages and endothelial cells. An additional mechanism is immune 

15 onmplex-rne4iaJerf inriuclmn of macrophage procoagulants. These events lead to thrombin 
production which initiates platelet activation and ultimately Fibrin deposition. 

In 50% of hepatitis patients moderate to severe consumptive vo^gulopathy, 
or disseminated intravascular coagulopathy is found associated with fulminant hepatitis. 
TKromru formation U observed around necrotic areas (Sinclair et al., tQ$0 les, W. 

20 1993). As a consequent* of hepatitis, l«vidf i>f factors It, V, VII, ant) X are decreased in the 
liver, reflecting both consumptive coagulopathy ajid a decrease in hepatic synthetic 
function- Also, the levels of thrOmbm«anrithxoinbtn complexes are high and platelet counts- 
are lotv (Lee,,W. M. r 1953). These result* indies te thai the host immune system, including 
the coagulation pathway, is disrupted as a result of IIBV injection . The limited host ran£* 

25 of HKV and the difficulty to propaptc the virus [n tissue cufture have hampeied the 
understanding of HB V and hepatitis R. 

Mononuclear phagocytes and macrophages are implicated in the 
pathogenesis ot iiepatitis specific induction of proicajculont activity because, of their role in 
coagulation; they synthesize some of die essential coagulation factors *nch sis tissue fcictor 

3l> and their surfaces seive as sites of fibrm deposition, factors participating in the 
coagulation cascade are released as inactive zymogens and upon activation, by preicdih>; 
activated factors, they aie converted to their Active form. Ihc factors are predominantly 
serine proteases (Davie *t al-, 1991). lectors Vila. XUe. XJa, Xa, fXa, thrombin, 
kallikrtin, and plasminogen arc categorized under family 1 ^rioc proteoses (Davie et nl., 

35 1991; Barrett and Rawlings, 1995; Raw lings and Barrett, 1994; tfduwimana et aL, 1995). In 
order to initiate the coagulation cascade the pn>onagulanb> need to be expressed. RuegR and 
Pyfccla, 1995 isolated a cDNA encoding; a protein that is homologous to a murine 
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fibrinogen-like protein (Knyama et al. 1987). However, they did not determine the 
function of the pf otcin or realize its uw in modulating immune (angulation. 

In view of the many diseases associated with the activation of the 
coagulation pathway*, there lb a need to identify and characterize proroajruianfei and to 
5 develop methods for modulating titiciiuw foagolatlou tiuu are usftful in the prevention, 
treatment and diagnosis of diseases associated therewith including bacterial and viral 
infections, e;lomerutoriephriu* (CN), cancer, a number of fcastroixlrestiiud diseases, allograft 
ai\d Kguogrart rejection and spontaneous ot stress-triggeted fecal loss. 

SUMMARY OF THE IN VRNTKffij 

10 The present inventor has identified *nd characterised an immune 

proooaguJaniy and die moleculai and cellular events Leading to its production. Specifically, 
the mouse and human direct prothrombinase gene* (referred to herein as "mF^il" and 
*\F%ll m ncspix'tively) have been Cloned and sequenced. The nucleic arid sequence of the 
human and mouse l ; gl2 is shown in SBQJD.NUS.:1 and 3, respectively. "Ine genes encode a 

15 transmembrane serine protease which has functional nruchrombmasc activity. The 
proteins encoded by the genes have been sequenced in both humans and mioe. The protein 
has a molecular weight of approximately 7UkO. The A/fr r 2 gene hits been mapped to 
fhmmosome 7 and the wFei2 gene lo chromosome 5. The inventor has cloned and sequenced 
the genomic DNA encoding the human prothrombin^. The organization of the genomic 

20 DNA encoding hFe;12 is shown SCfteinatically in Figure I. The nucleic acid sequence of the. 
promoter region, e*on 1, axon 2 and the 3' UT1< are shown in PigureR tt, 2, 3 and 4. 
respectively. The amino acid sequence of r)ic human and mouse Ff,12 protein is shown in 
Figure $ and tu SEQ r ID.NOS.:2 and <t, respectively. 

The determination by the inventor that Tgl2 is a direct prothrombinase 

25 allow* the development of diagnostic methods and therapies for conditions involving 
tnunune coagulation. 

Accordingly, the present invention provides a method of inhibiting immune 
coagulation comprising inhibiting the activity or expression of F&12. The method can be 
u$*i in vizut to treat a condition whirti requijes a reduction in immune coagulation such as 

30 bacterial and viral infections, gkomcruloneohriti* CGN}, cancer, a number of 
gaslromlestijia! dpjveases, allograft and xenograft rejection and fetal loss. 

In one aspect, the activity of Fgl2 may be inhaled using an antibody thai 
binds to Fgl2. The present inventor has developed a panel of monoclonal and polyclonal 
antibodies which neuiralize Fgl2 and prevent the fibrin deposition associated with 
endotoxin shock, viral hepatitis, allograft and xenograft rejection. The antibodies we**, 
shown to prevent cellular infiltration, fibrin deposition and tissue damn[$c, and lead to 
enhanced survival, bi particular, antibodies against (he direct promrombinaEe (Fgl2) were 
found to be cxt'rmelv useKd in ivncventxnc diseases known In have wosiated massive fibrin 
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riepOSitfon and coapiii'ative necrubib, including allograft ;uid xenograft rejection A* well a* 
tetaJ toss induced by $tiv«s o* cysteines. 

in one embodiment, the present invention provides a method of ptvvciiliruj 
or leducing graft rejection comprising administering an effective, amount uf an antibody to 
5 to an animal an n*pd thereof. 

In another embodiment the present invention provider a method oi 
preventing or redudng fetal Joss comprising udtiuii&ermg jra«Ctanliv#> amount of antibody 
to Fgl2 to an ynimal in need thereof. 

AntihodiF? can be- pTepjtred usinc, entire He, 12 proteins or immunogenic 
30 portions thereof Preferably, such portions bind with art Affinity of at least about W' 
I, /mole to an antibody raised against Fg32. In particular, the present inventor has shown 
that a peptide comprising amino acid residues 300 to flOD is useful in raising antibodies. 
Accordingly, the prevent invention contemplates antibodies which (a) unnusnoneaci with 
peptides comprising the amino acids at approximately positions 30f> to 4lXl in Tiguie 5: aud 
15 (b) neutralise the prothrombinase activity nf liF£l2. The invention Also relate* to 
hybridoma call lines that pmdu<v the monoclonal iintibodies, and inhibitors and activators 
thereof. 

Tn another aspect, the expulsion of Fg!2 may be inhibited uuimj antiGensc 
molecules that aie complimentary in a nvcMc and sequence from the Fgtt gene. In 
20 particular, (he nucleic Acid sequences for l : gi2 as shown in Figure 2 or 3 may be inverted 
relative to their not mat plantation for transcription to produce antisensa nucleic Adit 
molecule* 

. Additional inhibitors of Fgl2 may be identified by testing substances that 
inhibit the prothrombinase activity oi FgJ2. In particular, the invention contemplates- a 

25 method for Assaying for a substance that affects the prothrombins activity of r*c;l2 
comprising (a) reactiug Fgl2, a substrain which is Capable of being heaved by F$12 to 
produce a product, and a test substance, under conditions which permit cleavage of the 
substrate to pnoduc* the pmduct; (b) assaying for product; and (c) comparing to the product 
Obtained in the absence of the substance to determine the affect of the substance on thr 

30 prothrombin**; activity i»f the Fgft protein. 

The nucleic acid molecules encoding Fgl2, Ft;l2 proteins, and monoclonal 
antibodie.q of the present invention have diagnostic and -monitoring applications In 
particular they may be used in conventional assays to monitor or diagnose conditions such as 
bacterial and viral infections (e.g. emioto*m thutX viral hepatitis), allograft rejt-criww 

35 glomerulonephritis, cancer, a number of gastrobitcstinal diseases and fetal lose. 

In one embodiment, the present invention provides a method for diagnosing 
or rrtonitoring a condition involving increased immvn* coagulation in an animal comprising 
detecting a F$I2 protein or a Pgl2 nucleic acid in a biological &amnte ftom the. Animal. 
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The invention alto contemplates compositions comprising, and rtuMbodsol 
using (a) the monoclonal antibodis* produced by the. hybridoma r*ll lines of the invention; 
(b) inhibitor* and activators of the monoclonal antibodies; (c) antibodies to «i f gl2; {J) 
fliuisense nucUricacid molecule* to ftfZl and (e) substances identified using the methods of 
5 the invention (e.g. inhrbiiors and activators of the expression nJ a nucleic acid molecule of 
the invention; and, inhibitory and activator* of the activity of a F«12 protein of |ha 
invention). 

The composition* of thv invention may be used in the prevention of 
treatment of conditions requiring a reduction in proCoaj»ul*iU aclivHy. Therefor, the 

10 invention COAlero plates, a composition for trealing a condition requiring a reduction in 
proroagulant activity comprisu^ atbu buttering a therapeutically effective amount of one 
or more inhibitor* of Fgl2. The inhibitor may be m antibody sped fie for a Fgl2; an 
>m1i:>v.n.se nucleic acid molecule of the invention; substances identified in accordance with 
the methods of the invention or a monoclonal antibody orodutvd by a hybridoma i*ll I in* oi 

15 the prettixl hwention. Conditions which reo,vine reduction in procoagulant activity include 
bacterial and viral infection* endotoxin shock, viral hepatitis}, allograft And 
xenograft rejection, gloinerulonephritis, cancer, 3 number of e;a5tJointestinaJ diseases and 
fetal loss. 

The pre$ei\l invention also contcinplatas a valine for pjwenting graft 
20 rejection comprising an amount of a V%\Z protein which is effective to provide protection 
against graft rejection. 

The present invention also contemplates a vaccine for preventing fetal loss 
comprising an amount of ll 1^12 protein which is effective to provide protection against 
. fetal Iohs. 

25 Other unfetter features and advantages of the present invention will become 

apparent from the following detailed description. It thould bo understood r however, that 
the detailed description and the spcdfie examples while indicating preferred 
embodiments of the invention given by way of illustration ordy r since, various changes 
and modifications within the spirit and scope of the invention will become apparent to 

3U tttosc skilled rn the art from this detailed description. 

PjSOTHlPN Qf THE PRAVfMCS 

Tlve invention will be heltfit understood with reference to tlw. drawings in 

which: 

Figure 1 is a schemata representation of the hf g(2 gene; 
55 Figure 2 shows the nucleotide sequences of ex on 1 of the mouse and human 



f gJ3 genes; 



Figure 3 sltows the nucleotide seqii*nrjeb of exori 7, of rha moose and human 



Pdij;cne$; 
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Figure 4 shows the nucleotide sequence of the 3' UlU of hFg!2; 
Figure 5 Enow* the amino acid sequence? of the inpuSe and human Hgl2 
proteins with the serine protean sites boxed; 

Figure 6 iB the amino udd sequence of the mouse and human Fgt2 proteins, 
5 with the 5 glyeoaylaliort site* luiderlined; 

Figure 7 shows- the prc-iUcrcd secondary strurUms of the hp£l2 ptotein; 
Figure 8 shows the iiur.le.okid* sequence i>f the mouse and human I-g-12 gene 
promoter icgions; 

Figure £ shows the nucleic acid sequence of the t re ascription binding sitea in 
10 the putative promoter region of hf$\2; 

Figure 10A is a sample of elect jophoresis of PA C clones on a CHRP gel; 
Figure 10B ib a sample of electrophoresis of 1'AC ctnrtea on *ejrul«r get; 
Figure 11 is a *5::frktion map oi three PAC f k*tes 

Figure 12 ib a graph showing ihr jtreventian ot CsA grift rejection by CrA 
1 5 alone or ui combination with antibodies to immune coagutonls. 

Figure 13 Lb amap or' the. pGL2-Basic -fgJ-2 Fromoter Regtoi Constructs. 
Frgun?. 14 shxiws Fg)-2 induction in xaioaerum versus autologous aerwn. 
Figure 15 sJiows dose response curves for fgi-2 induction in xenoserum versus 
autologous s*tuijci. 

20 Figure 16 shows FBS induction of lucilerase activity for the !i' rte.lf.tion 

<w»r it* and pL3'2?4. 

Figure 17 shows the Fgl-2 promoter DNA e^quemv. 

Figme 18 ts a graph showing the prevention of fetal by monoclonal 

antibody 304.3. 

2-5 Figure 1 c ) lt% a gel shuwing the time course of expression 0/ murine fgl2. 

Figure 20 is a Western blot shoeing expressed igt2. 
Figure 2) is a Coomassie blue stained gel showing expreased ig)2. 
Figure 22 is* an autoradiograph showixuj 1251 labelled f 8 l2. 
DETAILED DESCRIPTION Oft THE INVRNTIOM 
m The /oi Jo wing Stanford abbreviations for the amino acid residues axe used 

throughout the salification: A, Ala - alanine; C r Cys - cysteine; Q, Asp- e*partic acid; E, 
C;iu - glutamic utid; 1 ! , Phe - phenylalanine; G, Gly * glycine; H, His - histidine; t lie - 
bukudair, K, Ly* - lysine; T„ Tj-11 • leucine; M# Met - methionine; N, Avn - aaparagine; P, P*0 
- proline; Q, Gin - K lutamuu% U, Avg - arginine; S, S.*r . serine; T, Ihr - threonine; V, Val - 
35 valine; W, Ten- tryptophan; Y, Ty r - tyrosine; and p.Y., IMyr - plwwphntyrosine. 

As hereinbefore mentioned, the inventor h«u cloned and sequenced the 
human and mouse genes encoding the protein FgB. The mventorhas charJlcteri?«i the Fgt2 
pruteiiis and hna shown that it is 0 direct prothrombinase. T3w deteruiination by Che U 9 
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direct prothrombins allows the development of therapeutic and diagnostic methods and 
com positions foi condifioiis in vol vi ng immune collation. 
1, THFtt APKtmr AFMJCATTPNS 
(At Meihndj? of totuhifini; Immiinr. CiMfri/laticn 
5 In one tisftecL, the present invention includes methods of inhibiting immune 

cuagukttion by inhibiting the activity i>r expiession of y^l2. Methods that inhibit imnume 
coagulation may be useful in treating conditions which require reduction in pnrcO&gi/lenl 
activity including bacterial and viral infect ion.s <e.g. endotoxin shock, viral hepatitis), 
allograft And xenograft rejection, glomerulonephritis, canoer,. a number of gastrointestinal 

ID d i sea*e s and fetal Iota. 

Aoro'dingly, the present invention pmvidt* * method of prevent ing or 
tn*ating a condition requiring A reduction in immune coagulation comprising administering 
an effective atuouut of an inhibitor of l-'glz to an animal in need th*reor." 

Admmistrntion of an "effective amount" of the compounds of the present 

15 invention is defined as an amount effective, at dosages ami fur periods of thtie ncCGSSWy to 
achlrvc. me desired Jesuit The effective amount of a compound of the invention (such as an 
inhibitor of I<gl2} may vary according tr> factors such as the disease state, age, and 
weight of the animal. Dosage regrma may be adjusted U> provide the optimum theiapeutic 
A^ponse. For example, several divided doses may be administered daily or the dose may 

2fl be proportionally reduced as indicated by the exigencies of the therapeutic rituAkinrv The 
term *anun*r as w.d herein includes- *U members of the animal kingdom, incmdin>; 
humans. Preferably, the animal to be treated is a human. 

- .Inhibit™ * of i f gi2 include Substances that inhibit the transcription and 
translation of Uie Fg{2 gene as «v*ll as substances that inhibit the prothtXimhinAS* acLivity 

25 of the Fgl2 protein 
<i) Antibodies 

Examples of Substances that con inhibit the prothrombinase activity nf the 
I ; gl2 protein arc polyclonal and monoclonal antibodies that bind and neutralize Fgl2. 

Accordingly, the present invention provides a method of preventing or 
yj treating a condition requiring a reduction in immun* coagulation comprising admuaisteriru; 
an effective amount of an antibody to Fgl2 to an animal in need thereof. An effective 
amount of an antibody means an amount of die antibody that is effective to neutrabue or 
inhibit the prothrombin*** activity ol b\e I*gl2 protein. 

The inventor Has prepared monoclonal antibodies that neutralize the 
35 activity of Fgl2. In particular, the inventor has shown that antibodies fo i r gi2 can inhibit 
gtaft rejection in both allograft and xenograft models. Therefore, Hie present invention 
provides a method of preventing or reducing graft rejorfion compiling administering an 
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sffective amount of an antibody bo I ; gl2 to an animaf in need thereof. Tn one embodiment, 
me «mima( ie a human and Che antibody bends human Fgi2. 

The inventor has also shown that antibodies, to Fgl2 can pic vent ur reduce 
Mai lo*i> resulting from stress or cytokines. Therefore, the present invention also provides u 
5 method of preventing or reducing fetal lots comprising administering an effective amount of 
an antibody to Fgl2 to an animal in invd tivrenf. 

Thi: present Invention also provides an antibody IhM binds an epitope of 
hFgl2 comprising the amino acids at purifciociv 300 lo 4U0 in I'igune 5. In a preferred 
embudunem*, the present invention provides an antibody that bind* an epitope of fhF£l2 
10 comprising the amino acids at positrons 3W-37S (DRYP5CNCCLYV55SG) in Fifcur* 5. 

Antibodies that bind Fgl2 can be prepare «$infc techniques known in the arl 
Such lhaw described by Kohler and Miktcin, Nature 256, 495 (1975) And in US. Patent 
Nos. Rfc 32.011. 4,902,614, 4.543.439, and 4/JI1 # W3 which are incorporated herein by 
f»ffrr0iW0. (Sccafou Monoclonal Antibodies. Hybridonup: A New Dimension in IKo logical 
15 An&Jyses, Plenum Press-, KenneU, McKCACtt, and Bechtol (eds.), 1WG, and Antibodies; A 
Laboratory Manual, Harlow and Lane (eds.). Cold Spring Harbor Laboratory Press. K)fl8 r 
which are also incorporated hcrei* by reference). 

Within the context of the present invention, antibi>dies are understood to 
include, monoclonal antibodies, polyclonal antibodies, antibody fragments (e.gw Fab, and 
20 F(ub') 2 > and recombinantly produced binding partners. Antibodies are understood to be 
inactive. against the protein encoded by the nucleic acid molecule of the invention if they 
bind to £ gi2 with an affinity of greater than ot equal to 10" 6 As will be appreciated by 
one cif ordinary j&ili in the art, antibodies may be developed which not only hind to the 
protein, but which bind to a regulator of Ihe pn>keh% and which also block the biological 
25 activity of the protein. 

Polyclonal antibodies may be readily generated by one of <\r4'tn*ry skill in 
the art from a variety of warm-blooded animals such a« horses, cows, various fowl, rabbit,?, 
mire, or rals. flriefly, a Fgl2 protein of the invention or portions theivof, may be used to 
iirunuruze an animal. A preferred portion oi the protein include* amino acid residue* 300 lo 
30 40f>, morv preferably 364-378, shown in tfgure 5. An animal may be immunized through 
inrrapcritoneal. intramuscular, intraociile r, or stilrcotaneous mjccNuns, in conjunction wilh an 
adjuvant Such as FrcumT* complete or incomplete adjuvant. Hollowing several booster 
immunizations, samples of serum ai* collected and tested for reactivity to the protein. 
Particularly preferred polyclonal autircr* will tfivc a signal on one of these assays Hint is 
35 at least thjv>o times greater than background*. Once the titer of the animal has reached a 
plateau in terms ol its reactivity to the protein, larger quantities of antisera may be 
readily obtained e itlier by weekly bleedings, or by exsanguinating the animal 
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Monoclonal antibodies may also be readily generated u«m\g cnnventioaia! 
techniques ;u> described herein. Generally, hybrklomu cell iinc& an: prepared by n process 
involving the fusion under appropriate, conditions ot bh immortalizing cell line and spleen 
ceils from an animal appropriately immunized to produce the desired anybody. 
5 Immortal i zrrift rc.ll line* may he murine in origin hnwevej, cell lines of nlher m ammal ian 
spades may be employed including three of rat bovine, canine, human origin, and the like. 
The JLflimoJtalizcng ceJI Unes are mosl often of tumor origin, particularly myeloma rails on I 
may also in elude hormaJ cells transformed ivirh, for example. Epstein linrr Virus. Any 
immortalizing cell may be used to prepare the hyhrjdoniM of the present invention. 

10 Ant (body j] rod ucin f> cells may ha employed as fusion partner* Such 6$ spleen 

Cefls or peripheral blood lymphocytes. The animal from which the cells are to be derived 
may be immunized at intervals with peptide* derived from. V&l By way of example, 
animal* may be immunized with peptides comprising Che amino acids at approximate iy 
position 30'J to 4U0 prefcraMy positUnis 364 h> 378 in Frgvre 5. 

15 The immortalizing cells and lymphoid cells may be fused to form 

hyhridomas according to standard and well-known technique employing polyethylene 
glycol as a fusing agent AllerriaJively, fusion may be accomplished by eleclryvfusinn. 

Hybridomas are screened for appropriate tnunookxaa] antibody secretion by 
assaying the supernatant or protein pus i Med from the ascites for inactivity using the 

20 method described herein. The hybridomas aie screened for antibodies which have Ihe 
desired properticii e.g. neutralize, the nroforomliinase activity of Fgl2. 

The monoclonal antibodies produced by (lie hybriUuma cell lines Of th* 
invention are also part of the present invention. In accordance with an embodiment of the 
invention, the mnnorionsl antibodies immunoreact with peptide* comprising bhe amino 

25 acids at position* 3HJ to 401; preferably 364 to 378 in Figure 5. 

Monoclonal Antibodies which immunoceact with j>ep tides comprising the 
amino acrds at portions 300 to 400 in ttgure 5, include homogeneous populations oi 
immunoglobulins. It is understood that irninunoglobuJias m*y evisi in Acidic, basic, or 
neutral form depend in# on their amino acid composition and environment and they may be 

30 round in association with other molecules Such as saccharides or lipids. The monoclonal 
antibodies produced by hybridoma cell lines of the invention may be directed against one Or 
more of epitope* of Fgl2. Any character Lstk epitope associated wilh FgJ2 may provide the 
requisite ant i$entc determinant. It is contemplated thai monoclonal antibodies produces! by 
the hybridoma cell lines fall within the 9cope of the present invention so long as they 

35 remain capable of selectively reacting with peptides from Fgl2 preferably the peptides 
comprising the amino acids at apppyximately positions MJIMEID, most preferably 364 to 37B 
in Figuir..5. 
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The antigens recognized by live rnonodnnal antibodies described herein are 
also a purl of the present invention. An antigen recognized by a monoclonal Antibody 
produced by a liybiidoma ceJJ line, of (He invention, may W localized to specific cells and 
tissues using convent ional immunocytochemiiitry methods. Cryoatat sections may be 
5 incubated with a monoclonal antibody of the invention and processed by the 
avidm-biotin-pcrwddasc tcLhni^ue (ABC Vertasrain). This \v'i\l determine, which ckss of 
ceJlse-xpn** an antigen of Fgl2. 

The invention also provides a method J or assaying (or the presence of an 
activator or inhibitor of a monoclonal antibody h> Fgl2 produced by hybiidnma oe.ll lines of 

10 the invention comprising mining macrophages, a Imc-Wrt concentration of the monorJonal 
antibody, and a tuspecfed activator or inhibitor of die monoclonal anybody, and assaying 
for procoagulent activity. Tho. methods of \h+ invention permit the identification of 
potent iai stimulators or inhibitors of piocoagulanf activity. 

The orient inversion includes rccoitibiniint or chimeric antibody molecules. 

15 Such antibodies or binding parentis may be constructed utilizing recombinant DMA 
tnlmique* ho mcuTponite the variable region* of a gene which encodes a specifically 
binding antibody. Within nne embodiment, the genes which encode the variable region 
from a hybridoma producing a monoclonal antibody of interest are amplified v si rig 
nucleotide primers for the variable region- These primjeri inAy be synthesized by one of 

20 ordinary skill in the art, or may be purchased from commeiciaHy available sources. 
Primers for mou**. And human variable region* including, among others, primers for V 
v l!h« v Hr v h<i< V T. a1ld C T. '«gi Q ns are availabLe Jrom Stratacytc (La Jolla, Ceilix). 
These primers may be utilized to amplify heavy or light chain variable region.*, which 
may ihen be inserted into vector* such as ImmunoZAP H or IlnirtunoZAP L {Srxatacyte}, 

25 respectively. These vectors may then be introduced into J£. emi for exp cession. Utilizing 
Uie$e. teclmiques, large amount* of a single-chain protein wntainuuj a fusion of the VH and 
VL domains may be produced (See Bird et aU Science 242:42 V12fi, 19&S). In Edition, such 
technique* may be- utilised lo produce n "human" antcbody, without altering the lunding 
specificity of the antibody. 

3D (ii) Antarnftc molecules 

Ami sense oligonucleotides thai are. complimentary to a nucleic acid 
*»pww fror/ia F#J2 gene am also be used in the methods of the present invention to inhibit 
*gl2 activity. 

A<cojdiogly, the preterit invention provide* a method of preventing or 
^ 35 treating a condition rtipiirinj; a mluction in immune, cumulation comprising administering 
an effective amount of an anbsense oligonucleotide that is cnmpHmenUty to a nuclei* acid 
sequence froxn an Fgl2 gen* to an animal in need tliereof . 
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Th* term "anfcisense oligonucleotide* as used herein means a nucleotide 
sequence that is complimentary *n its target- 
In one embodiment 0* the. invention, the present invention piovides an 
antiserum olij^unuclcot^lH thai U complimentary to a nucleic add molecule having :? 
5 sequence as shown in Figure 2 and ftjnjrv 3, whefein Tc*« also lie U, or a fragcYii*ni iltereo*. 

The term "oligonucleotide" reter& to an oligomer or polymer of nucleotide o: 
nucleoside monomers* consisting of naturally occurring bases, sugars, and inter sugar 
(backbone) linkages. The term <il*o includes modified or substituted oligomers comprising 
nnn-naturany occurring monomers or portions thereof, which function similarly. Such 
10 modified ox anhstrlvled oligonucleotide* may be preferred over nAkqWlly orcuxring forms 
tocaud* oi properties such at enhanced cellular uptake, or increased stability in the 
piesenc* of nucleases. The term Also includes chimeric oligonucleotides which contain twu 
or more charnically distinct regions. Tor example, chimer<r oligonucleotides may contain al 
Least one region oi modified ruicJeotides char confer beneficial properties (e.g. increased 
15 nuclease nesistAnee, increased uptake into Cell*), or H*i> or more oligonucleotide* of Lhe 
invention may be j oined to fun; i a *:)v m-er <c ol igonucleotide. 

The Aixtifwse oligonucleotides oi the present inventmn may be ribonucleic or 
deoxyribonucleic acids and may contain naturally occurring* bates inctudmg adenine, 
guanine, tyrosine, thyroid ine and uracil. Ttie oligonucleotide* may Also cootoin modi tied 
20 liases such as xanthine, hypoxnnthine, Jfcsirnoinadeiiine, 6-methyC, 2-propyl and other 
alkyl adenines, 5»halo uracil, 5-Suilo cytosine, 6-aza uracil, c-az* cytosine and 6-aza 
thymine, psetuio uracil r 4-thiouracil, 8-halo adenine, 8-aminoadenine, 8-th soJ adenine, 
ft-thiolafkyl adenines, R-hydro*yl adenine and other 6- substituted adenines, fi-hslo 
. ^uiuiincs, 8-*mino guanine, S-thiol guanine, 8^hioiaTkyl guanines, H-hydxmyJ guanine and 
25 other ^-substituted guanines, other a?d and deBza uracils, thymidines, cytosinc*, adenine*, 
or guanines, $-trifluoroi»£lhyl uracil and 5-trifiuoro cytusine. 

Other antisense oligonucleotides of the invention may contain modified 
phosphorous, oxygen hcteroatOrtW in the phosphate backbone, short chain alky I oi 
cycloaikyt intcrsmjar linkages or short chain hciero*tomic nr heterocyclic intersugar 
X} linkages. For example, the antisense oligonucleotides may contain phosphorotiunates, 
phosphntriesiers; methyl phosphonales, and phusphorodithioates. In an embodiment of 
the invention there atf pluj&priorothioate bonds links between the four to six y-ternunxis 
bases. In another embodiment pliosphosothioafc: bonds link all the nucleotides. 

The antisense ulignnucleotides of the invention may also comprise 
35 nucleotide analogs that may be better svited as therapeutic or experimental realms. An 
example oi an oligonucleotide analogue is a peptide nucleic acid (l'NA) wherein the 
deo\yribose (or ribosc) phosphate backbone in the DMA (or RNA), is replaced with a 
poJyamid* backbone wlrich is similar to that found ui peptides (I'.E- Nu.-lweo r el at Science 
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1991, 254 r I497). analogues have been shown to be tresis tam to degradation by enzyme* 
and to have extended lives m row and ni vftro. FN As also bind stronger to n 
complimentary DN A sequenre due to tl\e tack at charge repulsion between the FN A strand 
arid the DN A strand. Other oligonucleotides may contain nucleotides cuntainirtg polymer 
J5 backbrmes, cyclic backbones, or acyclic backbones. Ror example, the nucleotides may have 
morpholino backbone structures <U.S, fat Nol 5,06*, 506). Olijgonucfeotides may dIbo 
contain grr>op$ such as reporter groups, a g*oop far improving the phaxnuicvkuictx: 
properties of an oligonucleotide, or a group for improving the phamucodynamic properties 
of on antisense vliijoi wduotide. Antibcnse oli^LudcotidcG may also have sugar mimeticb. 

10 Tlws anttsensp. nucleic acid molecule* in ay bp constructed using ciiextlicti 

synthesis nnd enzyrnntic ligation reactions using procedures known in the art. Hie antisense 
nucleic acid molecules of the invention or a fragment thereof, may be chemically 
synthesized using naturally occurring nucleotides or variously modified nucleotide 
designed to increase the biological stability of the molecules or to increase the physical 

lf> stability of Hie duplex loroved with mRNA n* the native gene phe-sphorothioate 
deiivafives and acridine substituted nucleotides* Ine antisense sequences may be produced 
luologicdlly using an entprtstelun vector cntruduurd into cells in the form of a recombinant 
p1a*rrud, phagemid or attenuated virus in which anfcisense sequences are produced undei the 
control Of « high efficiency iftgulMOty region, the activity of which may be determines! Uy 

20 the ceil type into which the vector is introduced. 

The aiitisensc oligonucleotide* may be introduced into tissues or cells using 
techniques in Uie art Including vector {retiovlra! vectors, adenoviral vectors Bnd DNA 
virub vectors) or physical technique b such ns microbljcctiorv The antisense oll^nuckotldes 
may be directly administered in nino or may lie used to transiecl ceil<t in vitro winch are 

25 then administered rw vivo. In one embodiment, the arvtisense oligonucleotide may be 
delivered to maeropitag*3 and/or endothelial cells in a liposome formulation, 
flu) Other Fgl2 inhibitor* 

In additlun ro antibodies and antisensr olif^onucleotidcs, other substances 
that inhibit Fgl2 may be isolated. Accordingly, the invention also conremplates a method 

30 for assaying for a substance that inhibits the prothrombinaae activity ol a Pgl2 protein of 
the invention comprising reacting a protean ot the invert iorv, a substrate dual is capable of 
being cleaved by the protein to produce a product, and a teat substance, under conditions 
which permit cleavage ot the substrMe, assaying for pmduct and comparing to product 
obtained in the absent of the test rol»s4ance fo determine the affect of the substance on the 

35 prothrurnbinase activity of the protein. Suitable substrates include prothrombin or 
synthetic substrates such as Chromazyro Til 0oehringe.r Mannheim. Laval, PQ>. 
Condition* which permit the deaveg* of the auhfttrate, may be i*le<t*d having regard to 
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favors 9ur.h as the nature end Amounts of the «ub»toxi0r, Substrate, and the amount of 
protein, 

The mKNA Jar hfgl2 hay multiple AUUUA repeats in the 3' end and this 
motif bends a set of KNA binding proteins which render the message stable- Removal of the 
5 clement decftottw rtiRNA stability. Therefore, the invention also contemplate substance* 
which disrupt the AUUUA and UNA binding protein interactions and thereby destabilize 
the mRNA. The effect of* a test substance on the kfgi2 message may be Assayed using 
i:oav«\tiortal methods. 

10 In an alternate embodiment, the present invention includes methods ol 

inducing immune coagulation by in«*AMog Om activity or expression of Fgll Methods that 
induce immune coagulation may be useful in treating conditions which require an Lncrftwe m 
COtfgufeml arl ivity. Svrii mflthcufo can ako be used to induce fetal tare. 

Accordingly, the present invention provides a melhod of inducing immune 

15 coagulation comprising administering a nuckir acid sequence encoding Fgl2 or an Fgl2 
protein to an animal in need thereof. 

In one embodiment, die invention provides a method of inducing immune 
regulation c ompririjtg administering (a) a nucleic acid molecule having a sequence shown 
in Hgure 2 or 3 or a fragment thereof or (b) a protein having a sequence shown in Pegu re 5 or a 

20 fragment thereof. 
(CI Compr sitione 

'ihc antibodies, anfisense oligonucleotides or inhibitors of 1^12 identified 
uging ihe, methods described herein as well as the Fgl2 protein end nucleic acid sasjuennfts, 
may be incorporated into a pharmaceutical composition containing the substance, alone ox 
25 together with oilier active substances. 

In one aspecL the pjesent invention provides a compos i lion for use in 
inhibiting procoagulanf activity in an animal comprising (a) an antibody specific fox a 
Fgl2 protein; (b) antisciue nuclfk acid nroleeukis oomplimeniaty to r%12; or (c) an inhibitor \ 
identified using the method as described above in admixture with a suitable diluent or 
30 carrier. 

Tn another aspect, the present invention provides a composition tor use in 
inducing procoagulanf activity in an animal comprising 9 nucleic acid sequence encoding 
Fgl2 or en Fgl2 protein in admix tuie with a suitable diluent or carrier. 

Such pharmaceutical rompositions can He for oral, topical, rnrtal, 
35 parenteral, local, inhalant or subcutaneous, intradermal, intramuscular, intathecal, 
vaginal, transperitoneal, placental and intracerebral use They con be in liquid* solid or 
semisolid form, for example pills, tablets, creams, gelatin capsules, capsules, suppositories, 
.soft gelatin capsule*, gels, memhranes. tubelets, solutions or suSj>ert£iaois. 
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Th* pharmaceutical compositions of tlur uiVOrttiuxi can W Intended Tor 
administration to human* of animals. Dosages to be administered depend on individual 
needs, 0)i rtx-e itesrceri effort and on die chosen route uf administration. 

The pharmaceutical composition* can be prepared by perse known methods 

5 for (he preparation of pharma<vujtically acceptab(e composition b which can be 
udm roistered lo patients, and such that an effective quantity of the active substance is 
combined in a mixture with a pharrnitteutically acceptable vehicle. Suitable vehicles- are 
described, for example, in Remington's Pharmaceutical Sciences { Iteming run** 
PliBiroaceuticaL Sciences, Mack Publishing Company, Bailor*, Pa, USA 1*85). 

11> Ox* this basi.*, th* pharmaceutical compositions include, albeit not 

exclusively, the active compound or substance m nxsaelhkion with one or mo« 
phnTmaceutically acceptable vehicle* or diluents, and contained in buffered solutions with 
a suitable pH and iso-osmoric with tlic physiological fluids The pharmaceutical 
compos itions may additionally contain oilier agents such as adjuvants lo enhanos immune 

15 responaivenew. 

Xhc ankisense nucleic acid molecules of the invention may be, nsnd in gene 
merapy to inhibit immune ptocoagulant activity, Recombinant molecules comprising an 
antisenso sequence or oligomiclcotidc fragmenl iliereof, may be directly introduced imo celts 
or tissues til vino using delivery vehicles such as retroviral vectors, adenoviral vtcturs and 

20 DNA virus vectors. They may also be introduced inlo cells '« vivo using physical 
techniques such as [nicroittje<tiort and electropocafion oi chemical methods such as 
copneoipitation and incorporation of DrtA into liposomes, Recombinant molecules may also 
be delivered in the form of an aerosol or by lAvape. TJie aniisense nucleic acid molecules of 
Ihe invention may also be applied extracellularly such el? by direct injection into cells. 

25 (D> Vaccines 

Hie present invention also contemplates a vaccine against a disease 
involving immune coagulation comprising an amount of an Fgl2 protein or peptide which is 
effective to induce an immune response against Pgl2. The teim "Pgl2 protein or peptide" 
includes the full length protein {shown in Pierre 5) and portions uf the protein (peptides) 
30 that are useful in inducing an immune response. In one embodiment, the vaccine may 
comprise a peptide having amino acids 3U0 to 4U0 shown in Figure 5, preferably amino adds 
364 to 378. 

In one embodiment, the present uivention provides a vaccine for preventing 
Kraft rejection CompriSfng an effective amount of an Pgl2 protein ox peptide in admixture 
35 with a suitable diluent or carcirx- The. vaccine may be useful in preventing graft rejection 
when administered prior to or concurrently wilh a transplant. 
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ln another embodiment, the present invention provide* a vaccine lor 
preventing fetal loss comprising an effective Amount of an Fg]2 protein or peptide in 
admixture with a suitable, diluent or carrier. 

The vaccine may be a multivalent vaccine and. additionally contain 
5 imntuAO£*ni* related to other diseases in a pfophylacticaliy or therapeutically effective 
manner. 

The vaccine may also comprise an immunological Jy acceptable carrier such 
as aqueous diluents-, suspending aids, buffers, excipienls, and cute or more adjuvant? )cm)wn in 
the art. liKamples ol adjuvants* include the lipid A poittou of gram negative bacteria 

10 uiulotCixin r trehalose dimycolafe of mycobacteria, the phospholipid lysoleuthan, dimethyl 
dictadecyl ammonium bromide (DDA), linear polyoxypcopylene-polyoxyethyle.n* (POP- 
rOE} block polymers and liposomes- The vaccine may also contain cytokines that can 
onhanee ilv immune n'Spon&c Including tiM-CSF, TT.-2, IL*12, and J FN?. The vaccine 
may also conrain preservatives such a* sodium azide, fhimersnl, beta propiolactone, and 

15 binary HhyVncimine, 

The vaccine* of the invention can be intended tor adnmu*tration to animals, 
including mammals, avian species, and fish; preferably humans and various nthei 
mammals, including linvine?, equities, aid swine. 

ihe vaccines of the invention may be administered in a convenient manner, 

20 such as intravenously, intramuscularly, subcukaneously, Li\tcapcritOrteally, intranasalty oi 
orally. The dosage will depend on the nature of the disease, on the. desired effect and on 
the chosen route of administration, and other factors fcKOWn to persons skilled in tlie art. 

. A vaccine prepared using the methods described herein may be tested in in 
vivo animal systems in confirm their efficacy in the prophylaxis or active i mm an i ration 
and treatment of the relevant disease and to determine Appropriate dosages and routes of 
administration. 

The present invention also includes the use of the antibodies that bind the 
fgft pivrteios and portions thereof of the invention as a means ot passive immunization. 

The present invention also includes DNA immunization with an Pgl2 gene Of 
3D portion thereof. The Fgl2 e;cne may have the sequence, shorni in Figure 2 or 3 or 
SliQ.irj.lS3fJjl or 3. A portion of an Ffcl2 gene preferably includes a nucleic acid molecule 
^coding A prptide cump rising the amino acid residues at positions 300 to 400 in Fijrure 5. 
2. fimfaa laatas and Animal Mndtela 

The vlility of the inhibitors, antibodies, antisense nucleic acid moleeu)«, 
55 Fj$12 protein and nucleic acid molecules and compositions of the inventi'ici may be confirmed 
in fir vitro systems and animal modet system*. For sample, proliferation, transcription 
and /Or expression i>f nnrmme coagulants may be determined in one and two way mixed 
lymphocyte assays carried Out in the present* or absence of antibodies The cttert of a 
http://patcnts 1 . ic.gc.ca/fcgi-bin/any2html 



02289979dis.afp Page 15 



1/7/02 2:04 PM 



» ^8 w w t «t Q \w^m0^nnB 

WO 9S/51 335 PCT7CA98/W47S 

-15- 

substance an procoarjulnnt Activity associated with Hepatitis jtfay be tested in a murine 
model o* fulminant hepatitis (MaiPheft et aL r 19S5). 

Concordant and discordant xenotransplantation transplant model* may also 
be used to confirm the utility of the substances, antibodies, anliaens* nucleic acid molecules, 
5 and rjnmpnsUicvns nt the invention. For example the following concordant and discordant 
modcismay be used; 

rodent mode) - concordant {Lewis rat in Ualb/c mcuce] 

rodent mode] •■ discordant {guinea pig to fat) {using vascularized 
heterotropie heat l) 

10 primate model - discordant {guinea pig to rut) (using kidney transplant 

model) 

In concordant and discordant models for testing monoclonal antibodies the 
following protocol may be used, lleeipient uninuilii may receive about 1130 ug of purified 
antibody i w<\ d*y* prior in transplant and for 10 to U1 day ft after. Tissues may be examined 

15 for ability of monoclonal antibodies to prevent fibrin disposition, platelet adherence and 
cellular in Jilt ration. Further testing can be carried oul in porcine to primate 
xcrujtranspliintatian using DAV and non«DAP pi^s as donors. For these tests animals may be 
given aboui 5 nig/kg/animal/day oi antibody. For concordant rodent studies animals may 
receive Neural (10 mg/kg/i.m.) and /or Cyclophosphamide (4U mg/kg} in addition to the 

20 antibody. Control axuiiuib will receive an irrelevant Antibody of similar isotope. In 
discordant transplants in addition tn the antibody, some of the animals may receive cobra 
venom factor and/ or N'uoinl and cyclophosphamide. Pi£ to primate experiments may be 
conducted using fcrniJar pf otocoU. 

The invention also provides methods for examining the function of the Fgi2 

25 protein encoded by trie nucleic add molecule of the wveniion. Cells, tissue*, and non-human 
animals tacking in expression or partially lacking in expxessinn of ihe protein may be 
developed using recombinant molecules of the invention having, specific deletion or 
insertion mutations in the. nucleic acid molecule o( the invention. A jpecoudilnant molecule 
may be used to inactivate or alter the endogenoub* gene by homologous recombination, and 

30 thereby Create a deficient cell, tisane or animal. Such A mutant cell, tissue or animal may be 
used to define specific ceil populations, developmental patterns and in vivo processes, 
normally dependent on the protein encoded by die nucleic acid molecule of 1he invention. 

To confirm the importance of the f $12 protein in transplantation, an f*gl2 
knockout mouse can be prepared. By way of example, a targeted recombination strategy 

3!> may he used io inactivate Ihe endogenous/gJ2 gen*. A gene which introduces stop colons in 
ail reading frames and abolUlte* the biologic*! artivrty of the prothrumbinase may be 
inserted into a genomic copy of the I Jbrinogen like protein. The mutated fragment may be 
introduced into embryonic stem cells and colonies may be selected for homologous 
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recombination with positive (neomycin^ncRartvetgancyclovir, thymidine kinase) 
resistance jjenes. To establish perm line transmission, two olonc* carrying Hie disrupted 
prothiomhinase gene on one Allele may be injected into blastocyls of C57/&lo mice and 
transferred into B6/SJT. foster mothers. Chimeras may be mated to C7RV&" mice and 
prngfcny analysed to defect arumaJs homozygous for the mu I at ion (prothombinase -/-). The 
effects of the mutation on immune response (alio and Xeno transplantation, viral hepatitis) 
in comparison to nun-mutated control* may be determined, ami the survival and histologic 
pattern of disease cuoy be aralyzjed. 
ft> t>iAONQ8Tic avpi ir^-pry^ 

The finding by the present inventor that Fgl2 is a direct prothrombtnase 
involved in immune coagulation allows the defection of conditions involving an increase in 
F^12 probHrombinase. 

Accordingly, the present hwftntion provide* a me. I nod of detecting a 
eondition associated with immune coagulation comprising assaying a .sample for (a) a 
nucleic acid molecule encoding an Fg52 protein or a fragment the roof or (b) an tgl2 protein or 
a fragment 1 hereof* 
(i) Nucleic acid molecules 

The nucleic acid molecules encoding F«12 or fragments Ihftrtof, allow those 
skilled in the art to instruct nucleotide probes for in the detection of nucleotide 
sequences encoding rgi2 or iraginent$ thereof in samples, preferably htolugicai Kimples such 
as cells, tissues and bodily fluids. The probea can he u$cful in defecting the presenre. of a 
condition associated with immune coagulation or monitoring the progress of such a 
condition. Accordingly, the present invention provide* a method for detecting a nucleic acid 
molecules encoding f*gJ2 comprising contacting the sampi* with a nucleotide probe capable 
25 of hybridizing with rhe nucleic acid molecule to form a hybridization product, under 
conditions which permit the formation of the hybridization product and assaying tor tlie 
hybridization product. 

Example of probes that may ha used in the above method include fragment* 
of the nucleic arid sequences shown in Figure 2 and 3 or SHQJP.|VfO«l or 3. A nucleotide 
probe may be labelled with b detectable substance Such as a radioactive label whicii 
provide* for em adequate sie^ial and has sufficient half-life $nth as 32P, 3H, 14C or the 
like. Other detectable substances which may be used include antigens that are recognised 
by a specific labelled antibody, fluorescent compounds, ensymes, antibodies specific for n 
Labelled antigen, a ad clwjmiluminescence. An appropriate label may be selected having 
regard to tho rate of hybridization and binding of the. probe to the nucleic acid to bt 
d emitted and the amounr of nucleic acid available for hybridisation. J shelled probes may 
be hybridized to nucleic acid* on solid supports such as nitrocellulose fiUeare or nylon 
membrane* as jjenerally described in Sambrook et al, 1989, Molecular Cloniiui, A Laboniharv 
http://patents 1 .ic.gc.ca/fcgi-bin/any2himl 
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Manual (2nd «d.). The nucJeotlde probes may be utw4 to cleioce genes, pTeft-rably iii human 
cellB. that hybridize to ihe nucleic acid molecule of the present invention preterabiy r 
nucleic acid moloculfts which hybridise to the nucleic arid molecule vf the invention under 
stringent hybridization condittunb as described herein. 

5 Nxwiftic acid molecules encoding a l 5 glZ protein can be selectively amplified 

in a sample using the polymerase chain reaction (PCR) methods and cDNA or genftinir 
DNA, It is possible to design synthetic oligonucleotide primers from tJie nucleotide 
sequence shown jji Figures 2 and Pigurc 2 for wM- u> PCR. /V nucleic Acid tan be amplified 
from cDNA or tpmomrc DNA tiding oligoauclentide primers and standard PCR amplification 

JO technique*. 71h* amplified nucleic acid can be cloned into un appropriate vector and 
characterized by DNA sequence analysis. cDKA may be prepared from tnRNA, by 
isolating total cellular mRNA by a variety of techniques, for example, by using the 
guanidiniuni-fchiocyanatc extraction procedure nf Chirgwfo el al., Biocrrcinistry, 18, 
5294-5299 (1979). cPNA is then «jyn thesized ixom the mRNA using reverse traracjipfase 

15 (for example, Moloney MLV xcvcm transcriptase, available from Grbco/BRL, Bethesda, 
MD, or AMV reverse transcriphtet: avail Able J torn Selfcagafcu America, ]nc. r St. Petersburg. 
FU 

m Proteins 

The Fgl2 pnrHein may be delected in a sample using antibodies that bind to 
2[l the protein a* described in detail above. Accordingly, ihg present invenuoa provides a 
method for detecting A Fgl2 prokeiu comprising contacting the sample iviCh an antibody 
that binds to Fgl2 which is capable of being detected after it ta&omea bound to the Fg32 in 
the sample. , 

The binding of the antibodies to the fg\2 protein may he delected using a 
25 variety \>£ known tccluuques including BUSA, radioimmunoassay or hislochemicaJ tests. 
Tims, the antibodies may be used Co quantify the amount of the protein in a sample En order 
to determine its role in particular eclhdar events oi pathological states and to diagnose and 
treat such pathological Mates. 

In particular, the polyclonal and monodonal antibodies against Fgl2 may 
30 b* used to i in mvno-lurl chemical analyses, for example, at the cellular and sub-EubceUulai 
level, to detect a protein oi the invention, to localise it to particular rckks and tissues, and to 
specific subcellular locations,, and U) quantitate the level of expression. 

Cytochenucal techniques known in tlve art for* locating antigens using 
liflht and electro* microcopy may be used to detect a protein of the invention. Generally/ 
35 an antibody* Specific for the pfotein may be labelled with a detectable substance as 
described herein and the protein may be localfead in tissue based upon the presence of live 
detectable substance. 
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Indirect method* may ateo be employed in which ih* primacy 
antigen-antibody reaction is amplified by tlxe introduction of a second antibody, having 
specificity /or the antibody reactive against the prole in meoded by inn nucleic add 
motaajfe of the invention. 
S 4. ESL2 CEXTEfi AND PROTEINS 

As hereinbefore mentioned, *he present invito* has doned and sequel rad 
gei vwnic brtfZ In this regard, the. entire genomic sequence as well as the sequence of the 
promoter region, shown in Ffcure 8. and the 3' UTR. shown in Figure 4, are included within 
ihf scope of the invention. 
1{ * Accordingly, in one embodiment lhe p*r$ent invention provides an isolated 

nudcic acid molecule ramprMrift ja) the sequence ahown in Figure 8, where 1 can also be Lf; 
(b) nucWc acid wfRras which haw. substantial sccjncnce identity whji (*); and (c) n 
fragment of (a) or 

In another embodiment Ihe. prevail invention provides an isolated nucleic 
15 acid molecule i^orrifirisiju; (a) the sequenne shown in Figure 4, where T can afco be U; (b) 

nadcic acid sequences wbidi have substantial sequence identsiy with (a)? and (cj a 

fragment nf (;*) or (h). 

Tlte prwaent invention also includes fragments of the nucleic add sequences 

shown in Figure 2 or 3 or SEQ.JD.NO-1 or 3 which haw particular utility it* the melhuds 
20 and composition described *bove. Ihe fragment* generally comprise a nucleic acid sequence 

having iTt lcasf 15 baiie5 which will hybridise to the sequences shown in Piguivs 2 and 3 Or 

SRQJD.MO-:! Or 3 under stringent hybridization condilinnft. 

. ^Stringent hybridization conditions are those which bj« stringent cmru^h Uj 

provide, qwtffidty, reduce the number oi" mismatches *nd yet are sufficiently flexible to 
25 allow formation nf stable hybrids at an acceptable rate. Such conditions are known to those 

skilled in the art and are described, for example, in Sambrook, et al p (19R9, MokecuJaf 

Clojun^ r A l.al»orarury Manual, Cold Spring Harbor). By way of example only, stringent 

hybridization with short nucleotides may be carried out at 5-10 below the T m using high 

concent ration* uf probe such as O.Ol-Lflpmole/mi. 
30 fragments- nf the nudeic acid molecules encoding an imm unogenic |» vtion of 

a human Fe;l2 protein are particularly contemplate within the scope of the invention. 

Preferably, such fragments encode a purtiun of the human i ; gl2 protein which portion bind* 

with an affinity of at least about 10 6 I. /mole to an antibody raised against human Fgl2. 

Tike present invention in particular contemplates studcic acid* encoding the amino acids ai 
35 positions 301) lo 403, prcferAbly 364 to 378 in Che amino acid sequenr* shown in Figure 5, 

The invention further include* nudeic acid molecules encoding onmcations 

of the prorein encoded by the human R «w, arid analogs and homolog* of the proicui and 
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truncations thereof, as described herein. It will aUo be appreciated that variant forms of 
the nucJcic acid molecules of the Uweniinn whirl! arise by altera live splicing of art mRNA 
corresponding lc> a cUNA ol the invention arc encompassed by the invention. It in also 
contemplated that nucleic add molecule* of the inversion wjll h* prepared havinf, 

5 mutation* such as insertion or deletion imitations, eg. nucleic acid molecuJefi encoding 
analogs of the human F^]2 protein. 

Further, it will be appreciated that the invention includes nucleic acid 
molecules comprising nucleic acid sequence* having .substantia] sequence identity with the 
nucleic acid sequences shown in Figures 2, 4 and fl and fragments thereof having M least 15 

tO bases which will hybridize to these frequence* under btringent hybridization conditions. 
The term "sequences having substantial sequence identity" meant those nucleic acid 
sequences which have slight or inconsequential sequence, variation* from the sequences 
disclosed in e'igures 2 and X i.c, the sequence* function in substantially (he aarne maimer to 
produce substantially the same activity as described herein for Fgl2. The variations may 

15 be attributable to local mutation* or structural modifications. Nucleic acid sequences 
having substantial identity include nucleic acid sequences having al least 72%, preJerAbly 
at Jeast 75-95% identity with the nucleic acid Sequences as shown in l-'igure 2 and figure 3. 

Isolated and purified nucfeic acid molnculej «n riding a protein having the 
activity of human Fgl2 as described herein, and having u sequence which differs front the 

*W nucleic acid rapwriu* shown in Figure 2 and Figure 3 due m defceoewy in the ^nctic cod* are 
also within the scop* of the invention. Such nucleic acids encode functionally equivalent 
proteins (e.g., a protein having human Fgl2 prolhyombinaNe activity) but differ tn sequence 
from the sequence nl Figure 2 and figure 3 due to degeneracy 5n the genetic node. 

UNA sequence polymorphism* within the nucleotide sequence of human 

25 F*,22 may remit in silent mutations in the DNA which do not affect the encoded amino acid. 
However, DNA sequence polymorphisms may lead to changes in the amino acid sequences 
of human Fgl2 within a population. These variation* in one Or more nucleotide* {up to about 
3-4% of the nucleotides) of one nucleic acids encoding proteins having the activity of human 
Fpl2 may exist among individuals within a population due to natural allelic variation. 

3ti Such nucleotide variations and resulting amino acid polymorphisms are within the soopft of 
the inventton. 

The nucleic acid molecule* of the invention can be used to isolate an F$12 
from other species. For example, a labelled nucleic acid probe bated on ad or part of the 
nucleic acid sequence shown in figure 2 and 3 can be prepared, and uaed to screen an 
35 appropriate DNA libraiy (cir. a cDNJA or genomir ON A library). Nueleir. acids isolated 
by screening of a cDNA or genomic DNA library can be sequenced by standard techniques, 

RNA can be isolated by cloriijig a cDNA encoding a human. Fgl2 piotein into 
an appropriate vector which allows* for transcription uf the cDNA to produce an RNA 

http://patcntsl.ic.gc.ca/fcgi-bin/any2html 



02289979dis.afp Page 20 



1/7/02 2:04 PM 



CA 011*997? 1999-11-12 

| WO 9R/S 1 335 PCTCAIffifflM?* 

j -20- 

j molecule which encodes a protein which exhibits Pg32 prothrombins activity. Pur 

| example, a cDKA can he clone J downstream of a bacteriophage ji remoter/ (e.g. a T7 

i promoter) in a vector. cDNA can bis transcribed » WfttJ with 17 polymerase., and the 

resal tBnt RNA c^ti to isolated by standard techniques. 
5 A nucleic acid molecule of the invention including fragments, may also be 

rhemicatly synthesized using standard techniques. Various methods of chemically 
synthesizing polyribonucleotides arc known, iiurludm^ solid-phase synthesis which, like 
peptide synthesis, has been hilly automated in commercially available DMA synthesizers 
(See e.fc. r lUkura et ill. U.S, Patent No. 4,598,049; Carolhftfa H &L U.S. Patent No. 
10 4,458,056; and Ilakura U.S. Patent Nus. U01 ,790* and i^Xtfl). . 

Determination of whether a partus la r nucleic add molecule enendes a 
protein having the activity of human Pgl2 can he accomplished by expressing the cDNA in 
an appropriate host c*ll by Sfcuidard reehniques, and testing the ability of the expressed 
protein to exhibit prothrumbLnaa* activity aft described herein. A cDKA having ttw 
IS biological artryily nf human F&12 so isolated can be sequenced by standard techniques, such 
as dideoxy nucleotide chain term ma lion or Ma vam -Gilbert chemicat sequencing, to 
determine [}\& nucleic acid sequence and the predicted amino acid sequence' of the encoded 
protein. 

Tile initiation codon and untranslated sequences of human FgI2 may be 

20 determined using currently available computer software designed for the purpose, (*.g. 
FC/Gene (intelliGenefics Inc., CaliJ.). The nucleic add sequence for a 3* untranslated region 
of kfe}2 is shown in Figure 4. The intron-exon structure and the transcription regulatory 
sequences pi the gene encoding human Fgl2 may be identified by using a nucleic aeld 
molecule Of the invention encoding human Pgl2 to probe a genomic DNA clone library- 

25 Regulatory elements can he identified using conventional toduuuucs. The function of the 
elements can be confirmed by using them to express a reporter gene such as the bacterial gene 
CacZ which is operarively lucked to the elements. These constructs may be introduced into 
cultured cells using standard procedures or into non-human transgenic animal models. Such 
constructs may also be used to identify nuclear proteins interacting with tlie elements, using 

30 techniques known in the erL 

In addition to the full Jength amino acid sequence (Frgut* 5)/ the proteins uf 
the present invention include truncation* and analogs, and homologs of the protein and 
Lrunftd lions thereof as described herein, A truncated Fgl2 protein or fragment of the human 
Ffcl2 protein is a portion ot the full-length Pgl2 amino acid sequence having one or more 

35 amino acid residues deleted. The deleted amino acid re*«due($) may occur anywhere in the 
polypeptide, including at either the NMermirial or Orcrminal end or internally. F^I2 
fragments typically will have a consecutive sequence of at least 10, 1.5, 20, 25, 30, or 4U 
amino acid residues that arc identical to the sequences of the human F^U- The truncations 
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or portions of the Fgl2 protein may comprise an antigenic sir* that is capable Of 
cross-running with antibody raised against the Fgl2 protein whose sequence is shown in 
Figure 5. nieietore, imziiunogcnic portioris ur fragments of human V$2 protein* are within 
the scope of the invention (eg. amino acids. 30ft to in Figure 5). Preferably the in in rated 
F> protein or portion of the protein binds \vith an affinity of at least about 10 d L/moic to an 
antibody raised against hcuron FglZ 

At llie amino terminal end the truncated proteins may have an amino group 
(-NH2). a hydrophobic group tfor example, earbobensoxyl, daroy], or T'butyloxycarbooyl), 
an acetyl group, * 9-riuoj*uyhnetho*y-carbony* {FMOC) group, oi a macjvmiolecule 

%U inv.l tiding but not limited to lipid -fatty acid conjugate*, polyethylene glycol, ut 
carbohydrates* The truncated proteins may have a csitooxyl group, wu am Wo group, a 
T-botyloxycarbonyl group, or a macromoJecule including lipid-ratty acid conjugate*, 
polyethylene glycol, or carbohydrates ai me rarboxy terminal end 

The proteins of the invention may aJso include analogs of human Fgl2 as 

15 shown in Figure S and /or truncations thereof as described herein, containing one or more 
amino acid substitutions, insertions* and/ or deletions. Amino acid wbsti tut tons may he of a 
conserved or ncm-conserved nature. Conserved amino acid substitutions involve replacing 
one or more amino acids with ammo acids of .simitar charge, sir.e r and /or hydropliobicity 
characteristics. When only conserved substitutions arc made.- the resulting analog should be 

20 functionally equivalent to human Fg]2 as described herein. Non-conserved substitutions 
involve replacing one or more amino adds with one or more amino adds which possess 
dissimilar Charge, size, ami /or hydrophobic/ characteristics. 

.One or more amino acid insertions may be introduced into the amino acid 
sequence as shown En Figure 5- Amino acid Insertions may consist of single amino acid 

15 residues Of sequential amino acids ranging from 2 to 15 amino acids in length. For example, 
amino acid insertions may be used to destroy the prothrombinasr activity of the protein, 

. Deletions may consist of the removal of one or more amino adds, or discrete 
portions (e.g.amino acids) from the human Fgl2 amino acid sequence as shown in Figure: 5, 
The deleted amino acids may or may not be fonUguou*. The lower limit length of the 

3D resulting analog with a deletion mutation is about 10 amino acids, preferably 10D amino 
acids. 

The proteins of the invention also include homolog? of human Fgl2 as shown 
in Figure 5 and /or truncations thereof as described herein, Sueh homolo^s ore proteins 
whose amino acid sequences are comprised of the amino acid sequences of* human Fgft 
35 region* from other species that hybridize under stringent hybridization conditions (see 
discission of btringent h>'bridi2Ation conditions herein) with 8 probe used to obtain human 
Fgl2 as shown in Figure 5. It is anticipated that a protein <*mprising an amino acid 
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sequeiKC which i* at least 72% preferably 75 to 90% similar, with the amino acid sequence 
shown in figure 5 will exhibit prothrombinase activity. 

The invention also COnteOA|>ktcs iSofurms of the human F#2 protein of the 
invention. An ianform contains the same number and kinds of amino acids as the protein of 
5 the invention, but the isoform has a cliff erenf moiecuJar structure. The isoforms 
oojuefnptoted by the present invention are those having the same properties a* the protein 
of the invention a $ described herein. 

The present invention also includes a human FgL2 ptoteiu conjugated with a 
.Rejected pr*>liii«, or it selectable marker protein (see b*low) to produce fusion protein*. 

10 The protein *ucodcd by nuclck ucid moJecuJes of the invention, or portion 

Ihenetftf, may be prepared using recombinant DTsJA methods. Accordingly, ihj? nucleic acid 
molecules of the present invention or a fragment thereof maybe ijKOrporated in a known 
manner into an appropriate expression Vector which ensures good expression of fhe protein. 
Possible Axprc*sion vectors include bur are not limited to coSmids, pJasmids, or* rnoiljficd 

15 viruses, so Jong as tlie vetfor is voiripucibk with the host celi used. 

The invention therefore win template* u recombinant molecule uf the 
invention containing ;* nucleic acid molecule of the invention, or a fragment fhereof. and the 
necessary elements for tne tianscriplinn and translation of the inserted sequence. Suitable 
transcripiton and translation elements may be derived from a variety of sources, including 

20 bacterial, fungal, viral, mammalian, or insect genes. Sdcdfon of* appropriate tr^criptiun 
and hransJiition elements is dependent on the host ceJJ cno$*n as discussed below, and may 
be readily ancnjnplished by one of ordinary skill in the art. Kxarapies of such elemente 
include; a transcriptional promoter and enlwurer or RKA polymerase binding sequence, A 
ribosomal binding sequence, including a translation initiation signal. Additionally, 

25 depending on the host cell chosen and the vector employed, other genetic element*, .such a.* 
an origin of re plication, additional DNA restriction sites, enhancers, and sequence* 
conferring inducibility of transcription may be incorporated into the expression vector, Jt 
wilt also be appreciated that the necessary transcription and translation elements may be 
supplied by tlie native gene and/ or ite flanking regions. 

30 The recombinant molecules of the invention may also contain a reporter gene 

encoding a selectable marker protein which facilitates the selection of host cells 
transformed or Lran&fected with a recombinant molecule vf the invention. Examples oJ 
reporter gene* an- gsnes «iv:o;U»g a protein such as P-galactosidase (e.g. lac Z), 
chloramphenicol, acetyl-transferase, iiret'Jy lucirerase, or . an immunoglobulin or portion 

35 thereof such as the Fc porriun of an immunoglobulin preferably IgG. Transcription of lite 
reporter gene 13 monitored by changes in the concentration of the reporter protein such us 
(i-galaciosidase, chloramphenicol acetyliransferaae, or firefly luciferae*. This makes it 
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posfcible in visualize and assay for expression of recombinant molecules of the invention and 
in particular to « letarmfne the effect of a mutation on expression and phenotype. 

RecOTibinant moteculea can be introduced into hosl cells via transformation, 
tranafecfion, infection, electrocution etr. Methods for tranfriorming transferring, etc. host 
5 cells to express (ureigrt ON A are well known in Che ait (sue, c-g., Kiikura et nU U.S. Pctfciu 
No. 4,704.362: HLnnen et »L, PNAS USA 75;1929-1933, t?)78; Murray el aJ. f U.S. Patent No. 
4,801,542; Upshall ok At, U«- Patent Niv 4,9*5,349; Hagen et aL, U.S. l'arcnt No. 4764,950; 

el aL. U.S. Patent No. 4.3W,216; Cocddd d aL, U-S. Patent No. 4,766,075; and 
Sambrook d aL. Molecular Cloning A Laboratory Manual, 2nd edition. Cold Spring Harbor 
10 Laboratory Vte$a, *l9B9 r a]] of which are incorporated herein by reference). 

Suitable host cells include A widft variety itf pnokaryotic and eukaryotic 
hixrt cells, including bacteria*, mammalian, yeast or other fungi, viral plant, or insect cells- 
lhc protein encoded by the nucleic acid molecule, of 0w invention, or 
portions Ihef i-of, may be expressed in non-human transgenic animals such as, mice, rats, 
1J3 labbits, sheep and pigs (sec Hammer ct aL (Nature 315:650-633, 1935), PAlniiter el aL 
(Science 22*809-614, «83} r Hrinster et al. (P*oc Natl. Acad. Sci USA 82:443*4442. 19b5), 
Palmiter and Urinsrer (Cell. 41:343^343, 1965} and Palenl No. 4,73«yW6). 

Tn* proteins of the iuveiutnu, and portions thereof may also be prepiircd by 
chemical synthesis using techniques well known ill nV eKemistry of |>rote<Ut$ sveh a* solid 
2D phase synthesis (Merrifieltf, 1°64, J. Am. Chem. Assoc. K5:214y-Zl54) or synthesis in 
homogenous aohUion (HoubenweyL 1987, Methods of Organic Qiemulry, ed. E- Wansch, 
Vol. 15 1 and 1!, Thiemc, Stuttgart). 

The jvroteim of the invention may be conjojrated with other molecules, such 
as proteins or polypeptides, this may be accomplished, Foi* example, hy the synthesis cl 
25 N"benuuial Or Oterminal fusion proteins. Thus, fusion proteins may be prepared by fusing 
through lecombijvant techniques, the N»tcrmirt*i or C-tttmcnal Ot* the pJXtfein, and a 
selected protein with a desired biological function. The resultant fusion proteins contain 
the protein or a portion thereof fused to the selected protein. 

The following norHimiting examples ate illustrative ot the present 

30 invention: 

HXAMELES. 

1. Cloning The Human rrortiwwnbir^ae Gene (hfgl2): 

35 a> Screening th* PXC librnrv and v»»fvin ? the drain; 

Liumen genomic DNA. from ttte liver was amplified by rolyincrase Chain 
Reaction using primers apecifh: to the human cDNA sequence obtained from CenDank, thBt 
corresponds to i-xun 2 of mouse lgl2 g«ie: the ser*f primer CA A AAG AAG CAG TO A CAC 
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CTA CA (hufp]7) is &t position 6*2, th* ttirtsensc primer 1TA TCT GGA CTG C*1U AAA 
AAC TT (Jutflp8) is at position 1133 of the human cDNA. The PAC library, from Genome 
System* Inc. (St. Louis, Missouri), was screened using the single amplicon, of about 303 
nucleotides in length, that was produced from the above roJymetase Chain Reaction. 
5 Three clones, namely 635y, 6360, and 6361 were found positive for this screening. Tha 
plasmids cnnlainmg th«te. three clones wen? purified using the Qtogvn maxiprep DMA 
purification protocol. lh« quality of the- puriJied DMA and the presence of fta inserts were 
verified by digesting Hie ptasmid with Not 1 restriction enzyme (Canadian Life, 
Burlington, Canada), and subjecting the samples to Oftinpcd Homogenous TOetfric Field 

tfl (CHEF) fcei rkvtrefAomn» , at 120 angle, 6 Volts, 1-2D seconds tamp interval, 0.5X TBE, 
and run time or IR hours, 
b) J'rejffirjrig San 3A litocy. 

The done. 636f> wasf chosen for the test of the study because in a dot olot 
analysis it consistently hybridized to sense primes GCA AAC AAT GAA ACA GAA A 

IS (huflpl) al position 100 and anti-sense primer af position ATTGCC CTA TTA CAT AAC 
CAA TAC (huflp2) at position 1403. In order in redune the DIM A into fragment* oJ 5 to 10 kb, 
which is a corwtfftartl sie* raau;e to wort with, the 6360 done was digested urukv 
sub-optimal conditions with the restriction enzyme Sau 3 A {Canadian Lite, ISurfcngton, 
Canada}, Hie appropriate digest condition was found by incubating 5 ug rvf DNA with 1 ill 

20 of 2 u/ul, OS ti/.ul and n.1 n/ul of Sao 3A for one hour, at 37*C in a rofal reaction volome ot 
20 uJ and observing the size range or* the DNA fragments on a CHEF gel; che run conditions 
art 1 to 10 Seconds mmp interval, 4.5 volfc r 120 angle, 0.5X TUK, and a run time of 16 hours. 
The clone, was large scale restriction digested hy proportionately increasing the 
amount DNA, reaction volume, and the amount of enzyme, that is, tfl u^, 40 ul r and 2 pi 

25 respectively. The final products of ihe restrknion, difcest were subjected to CHEF gel 
electrophoresis at the above conditions. The DNA band corresponding to <H9kb was excised 
and fragments Were extracted using the Gene Clean DNA purification kit {JTro/Can 
Scientific, Mississauga, Ontario). The fragment 9 were li^atcd into the alkaline 
phosphatase (Pharmacia, Uppsala, Sweden) treated BamHl site of the BlnesCript II 

30 vector (StratBgene) and transfecutrf into DHIOB competent cells by electroporation. This 
Bluesrripf 11 library was screened using the huflpl and 2 primers. The primers wen*, labeled 
at the 5 end with gamma P32 by using the enzyme Polynucleotide Kinase (I'hannocia, 
Uppaak, Sweden]; these primers were used to screen the Ulucscript library. The done J14 
hybridized to both these primers and was used for the subsequent work. 

35 C)^U£UQH£ 

The Jl4 clone was sequenced by Sanger dideoxy chain termination method 
(rharmacia, Uppsala, Sweden) and the appropriate primers. The sequence was read from 
the autoradiograph using the Helix* sequence reading equipment (Hclixx TecJutoloRies Inc., 
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Scarhorou&h, Ontario). New primer* are deigned based on the outcomes of manual 
j£quencin£ and the published cDNA sequence. 

KflgiUa and disausuzp uEidapiag Idyll 

The organization of the J 14 clone it summarized in Figure 1, The coding 
5 repion has been extensive ry analyzed and compared in me mouse gene. Tn onler to gather 
insigksi in Lev Die functional properties* of this gent:, the protein sequence was predicted from 
me genomtr sequence and compared bo mouse. fgU (diwl proilwoinlrinaae) protein and ntlver 
relevant ooRfcrilalinn proteases, 
i) Tbe transcribed region; 

10 A report ac] i'DN^ sequence stairs 35 bases upstream of the translation start 

site {Ruegg and PyteEa, 1995). The tiist nucleotide of the reported cDNA is considered the 
putative transcription start site, bi eukuryoies the transcription itart site (+1) has a weak 
consensus of pyC.-L A+l NT/Apypy, ivhere adenine at the third position is the transcription 
start site (Javahery et ill., 1994), The cytokine at -1 position is more conserved limn the 

15 actaune at +1 posiiion (Buchei, P., 1990; Bucher and Tritonov. 1SS6). in the hfgl2 cDNA, 
the f irst nucleotide is a cvtosinc, and the transcription initiation site ttocv not comply to the 
ahove onnsensu*. Tti the coding region tliere ate long Rtretches of conserved sequences. In an 
alignment or exon I of fgf2 and hf gl2 there arc gaps in the mouse sequence, these gaps 
correspond to the amino acids that arc missing in the mon*. protein [Figur* 2). Note Llvat in 

20 Figuie 2, the 5 untranslated regions {UTR) of f p^2 and hfyll are not included.. Most of the 
mismatches are at die flriru nucleotide of Ihecodons, lversuse of ccdon redundancy, these 
nucleotide difference do not translate to differences at the amino acid bevel. The second 
exon, which corresponds to the carboxyi end of the protean, c$ more, conserved than exon I 
(FcgDt* 3). In Figure 3, exon 2 i? included only until the translation stop site because the 

25 mouse and the human f gl2 sequences diverge after the translation stop site. The consensus 
for the 5 splice junction is A/CAG{-I)G(+X)TAAGT wher* cleavage occurs between -1 and +t 
(Breathnack and Chambm\, IQfll). This splice aite consensus is observed in the human fgt2 
gene* The 3 splice site consensu* is <py)nNpyAG<-l)G(+l) (Breathnack and Chamhou, 
1981). tn Hie human gene the 3 end sequence of* the intron is conserved but not the exon 

30 sequence; hf gl2 has a thymidine instead of a puanosinc. Except for Jin additional guannsine 
at position 1^ of 5UTR nf the genomic ON A, the coding regions of the genomic and the 
cDNA are identiraf until the last 39 nucleotides of the cDNA. A prim at designed on this 
region. huflplS, does not hybridize no the 3 FACs. This region is not likely to be exon Hi 
because in mouse ig\2 there is no evidmce (or the presence of intron 2 and also, tius region o( 

35 hrgl2 does not have the consensu* for introo splicing (Koyama et at., 1©R7). Figure 4 is the 
incompletely sequenced 3 UTR of hf gf2. 
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\i) Prolrin Structure; 

The hfgl2 protein is 439 amino acids king- 'Ine first 2fi4 amino acids ar* 
coded by exon L The 2QSth amino acid, a valine, ts coded by both exon l r one: nucleotide, and 
exon 2, two nucleotides. The; *est of the 234 amino acids arc coded by exon 2. The kvmail 
5 protein i? 7 amino acids Jonyer than the mouse protein; the e^ira amino acids art coded by 
exon 1. Comparing the mouse and tiir human protein sequence, the carhn*yl end is more 
conserved than the amino terminus {Hgure P). There ere five glycosylation sires and every 
one of them are nonsefvect ftl th£ mouw and human proteins (Hjrure 6).The Cdnino tcrrninus is 
the most hydrophobic region of the pmbein. The negion between the alanines in positions J 2 

10 and 23 is highly hydrophobic, lhe amino acids between Jeucine aA position 3 and serine af 
position 11 are moderately hydrophobic Because of the short hydrnpliobrr stretch 0/ 
Amino acids, it is uncertain whether hfgl2 is a transmembrane protein or a secreted protein, 
hor the reasons $iven below, ii is wore bU-ly to be a type 11 ectoprotein than a secreted 
protein. The transmembrane region tends to conform 10 a helkal structure, which Is 

IS .suggested in Figure 7. Leucine, isoleucine, phenylalanine. Bnd valine arc classified as 
strong U sheet formers, yet in a highly nonpolar environment such as a lipid bilayer, tliese 
residue* will be forced to assume an alpha helical conformation in order to create a stable, 
maximally hydrogen bunded structure (ReithmciCr and Deber, 19?2). Above all, there are 
no signal peptide cleavage Rites; in a signal peptide, cleavage occur* on the carboxyl side of 

20 the small aliphatic residues, with the most common cleavage stb? being alanine {50%), 
followed by glycine (24%), serine (12%) and cysteine (*T£.) (Ueithrncicr and Debci, 1992). It 
has been proposed mat die orientation of membrane proteins is dependent upon differences 
in the charges, oj Jh« residue*? flanking each side of the first hydrophobic segment. basic 
residues tend to be found on the cytoplasmic aide of the membrane, which is seen in hfg)2 

25 (Reithmerer and Deber, 1992). 

UaBed on the catalytic site, proteases are classified as serine, cysteine, 
aspartate., or metallo proteases (Nduwimana rt «&]., 1995). In their active form, all 
essential coagulation factors and their regulator* are serine protease*; and they belong to 
family 1 of the clan SA (Davie et al.„ 1991). DFP (DUsopropyJ Fluoro Phosphate) 

30 inhibition assays imply that fg!2, the mouse direct pjolhrnmb'rtiase, ^ a serine protease 
(Levy ct nl t 1985). The predicted amino acid sequence also indicates that hfgl2 has a 
gjeater potential to be a serine piofceaae instead of a cysteine protease {Tables 1 and 2). In 
hfgL2 there arc no serines that are in the tame context as the catalytic serine residues of the 
serine proteases of the coagulation cascade, GDSGC (Barrett and Rawlings, 1995; Rawlings 

35 and Barrett, 1994), Both Ufgl2 and fg12 could he clan 5F. serine protease, as in Table 2 
(Rawlins and Barrett J*W- Tlie %12 protein also has some similarity to clan 1 cysteine 
protease, as on Table 2. 



http://patentsl.ic.gc.ca/fcgi-bin/any2html 



Page 1 of 2 



02289979dis.afp Page 27 



\ ^§ B5^" fiS^ I <S^ €fc, I flS^g l 27/71^1 

W0 98/5133S J«C?ryCAWD(H75 

-27- 

After tlu? cysteine at position 212 r the rest of the carboxyt end of the pKte'™ 
consists of a domain homologous to tl\« FREDj (Fibrinogen Related Domain) which is found 
im j number of different proteins with functional diversity. Swum of these proteins Ate. the 
three drains o( fibrinogen, tertaciAr flci>lin, HFRRP-1, etc {Ruegg and Py tela, 1995; Koyama 
5 et 1987; PooUltle, 19&4). 

2. Characterization Of The Promoter iCe&iOft: 
Method; 

The i 14 done contain* about 1350 nucleotides upstream of the coding region 
hfg!2. This entire region was sequenced by Sanger dideoay chain termination method 

10 {Fham*i:ia, Uppsala, Sweden}. The sequence was read from the uutoradiogniph using 
HeJixx sequence: reader (Heh'xX Technologies Inc., Scarborough, Ontario). Table 3 1«H ihe 
primers used Tor sequencing this putative promoter reckon of hf ^12. Tne sequence was 
analyzed using the DNASIS for Windows sequence analysis software (Hitachi Software 
Eiigiricerini; America Ltd., San Biuno, CA) for putative transcription factor binding sites. 

15 Result* and Discussion of SmqiUgl£C Analysis i»f hfaJ2 EatitttKC Eflmato Repfrwi: 

Hue promotes region does not have a typical TATA box, TATAAAA, where 
the Adeline in the second and sixth position*, and the thymidine in the third position are 
more conserved throughout a!) eukaryotic gene? than rhe rest of the TATA box nucleotides 
(Buchftr, P., 199H; Bwcher and Trifonov, 1986). The hfgft. gene has a TATA like sequence, 

20 TATfAAA, about 50 nucleotides upstream of the translation start site (Figures a and 9); a 
typical TATA box i.) lo 30 nucleotides upstream of transcription start site (Buchcr, P., 
IWNJ; Uucherand* trifortov, 1986). As fiie TATA and its context are identical in mouse and 
hunuin f£l2, tliis region ip suggested to be of functional importance. 

An API site is located about 20 nucleotides from the TATA box (Figures B 

25 and 9). The consensus for API motif is TGASTCA, where £ Is e guanine or a cytasine. Except 
tor the ceniral H r cytasine in human* and guandne in mouse, the API site is identical in mouse 
iind human direct prothrombina*e ^enes- AP1 is composed of dimeis of proteins of Ihe Pos 
and Jim pf nln-oncoaejae families* The Jun family members are DNA binding proteins; they 
bind to the API site as homodimers or as heterodimer* with Fos members. Upon activation, 

30 jun gets dt|>ho*}vhori)ated at a site proximal to DNA binding domain and acquires its 
ability to bind ON A (Curran and Ftaiua, 1988; WflOdgttt et al., 1995). Furthermore, the 
trAnsacti vat ir>K domains of Fos and Jun get phosphorilated and are able to interact with the 
transcription machinery (Woodgcrt et al„ 1995). In certain genes such as tissue factor gene, 
the AP-I cs n*quired for both constitutive and induced expression (Mackmnn ct aL 19^9; 

35 Mullet aJ„ iyv$). 

Interestingly, hf gl2 has 5 Nucloar Factor TW, (NF II*), binding site. Th* 
consensu* for this transcription factor binding site is T(T/C)NNGNAA(T/G). This region 
\vas first identified in the promoter of the ILS gene; it is located about 350 nucleotides 
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upstream oF the transcription start site and upiegulares the transcription of the 1L6 gene 
<Akira ct al.. 1W5). In hfcJ2, ih« first NF TU bindf*& site is located about 300 nucleotide* 
horn the iranslatiun start situ. NF IL6 belongs to C/KBP, CAAT Bnhancer Binding I'roteia 
family of transcription factoid and Any of the C/EBPs can bind to the above consensus 
5 sctpieniv <VVedcl and ]3eg]er^Heitl>rock r 1995). The cAfbOKy] Odd of these proteins are 
conserved and contain the DNA binding basic region and dimerizang Jeucuic zipper region, 
The amino terminus contain lh« IranMtCijvatirtf, domain (Wedcl and Zieglei-Heitbroek, 
1995). C/EBFa is responsible for transcription of adiporyte specific genes and constitutive 
expression of liver specific gene* such as albmnktv and transferrin. C/HUVh and d play a role 

10 in tin* induction of acute phase lesponse gene* ot the liver and cytokine genes of 
macrophage {Akira ct aL 1992; Wide] and Zicgler-iieitbrock, 1995; Akira and 
Kishimoto, 3992). C/HBPb or NP U.6 mFNA level i* rapidly induced in the macrophage* as 
a result uf cytokine induction. A[so f the level of C/BSPa sad b jeem to be inversely related 
(Akira el a I., 1992; Akira and Kishimoto, 1992). Hence, the ratio of u> Appropriate 

15 C/liBPs may influence the expression o( Wg!2. In certain hcmopliiUa R patients mutation 
Is Jrvurut in the CCA AT box of factor IX gene which indicates the importance of this ris 
element (Peterson et al., 1990). 

TCF-1 (I Cell Factor 1} binds to the A/T A/T CAAAC motif. The expression 
of this transcisptinn factor appears to b* cwnpJelely restricted to the Tccll lineage and is 

20 confined to the nucleus (Casttop ef al.. 1995; Verbeek er al.. 1995).' The DNAST5 software 
packAfc* has selected ID TCF 1 binding sites in the promoter region of hrgl2 gene. The 
presence of TCP 1 binding motifs could be responsible tor the aejiorted omistihxtfve expression 
of this gene inT ccUs <Ruej5g 1>v tela ^ l ^ Koyama et al., 1987), 

Membeia of the ets t proto-oncogene iBmily binds to the PEA3 domain, 

25 PolyomaviruS Enhancer Activator 3, which has a consensus sequence ACGAACi (Xin et al. r 
Waeylyk et al v 199H}. Hwe <3 a FBA3 S>1* annul 1200 hp from the translation start 
site (Figures S and 9). There is evidence for the corporative interaction between API and 
PRAS (Wasylyk et aU 1990). Some of tlw promoter wrtfi PEA5 niottfc can be grouped 
according to the type of inducers which activate their transcription i) acute phase, response 

30 ii) gamma interferon and ill) mitogens and oncoe>-nc* (Xin et al., 1992). Ab fgl2 gene 
expression i* induced by viral infection, hig[2 gene product could also he. an acute phase, 
response protein. The presence of many putative bHLH (Basic Hcltx Loop Helix) domains, 
with the consensus ol CAXXTG, may imply that this gene is under the influence of many 
DNA binding transcription activator* (Murre et al. r J994). These transcription activator 

25 proteins contain a region of mainly bask residues that allows the helix-loop-helix proteins 
to hnut DNA. The second region characterized by mainly hydrophobic residues, the HLH 
domain, allows these proteins to interact and form either homo or heteio dizner? (Murre et 
al., 1994). 
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3. Sizing the hfglfc Irtlmn by FCR: 

Inrron 1 was amplified by l*CR using the primer combination? huflp3 with 6, 
and huflp 5 with 6 (Table 5}. A* templates fur amphf k-atiun J14 6359, 6360, and 6361 done* 

5 were umxU A* mentioned above, 6359, <?3*0 P and *3$t At* the PAC dones* f]\a\ contain hfg)^ 
and J14 is a subclone of 6360 in UlueBcript II vector (Strafegenc). The reactions were 
performed in a 50[i) MM volume tontAining 25p moles of each primers, 200 [i M i*c\\ dNTP, 
I X FCR, 3 or 5mM MgCJ2, and 2.5 U of Taq Polymerase (Canadian Life. burlington, 
Canadii). The reaction vm *nr*jec*ed to denaturing, at 95°C for 5 ounvte*, followed by 30 

10 cycle* of 1 minute denaturing at flS^C, 1 minute annealing at and 2 huiuiIa wrtension at 
72 D C The PCR product* were cicefcrophorejsed in 0.6% agarose, 0.5X and 0.5ug/m! 
efhidium bromide, 

Baadia asj Djaaaajga offlnug Hfeg totrotv 

A 2WObp ampiiCon was syirthesia:d When tlie primer set huflp 3 and 6 was 
15 used- When huftp 5 and 6 were used the size of the ampttcon wa<t 24(10 i>]>. Subtracting ihft 
exonic region, intron I i* ahuut 2200 bp, which is also observed in mouse (Koyama et ad., 
J 987). A* mentioned earlier this intron of human %12 has the consensus mr hunm splicing. 
The consensus fur the 5 .tnUr* function is A/CAGH)G{+1)TAAGT when? cleavage oceiu* 
between -I and + 1 {Ure&thnach and Charnbon. 1981). This splice site consensu* is observed in 
2D human fgl2 gene. The 3 spike site cunat-ntul is (py)nNpyAG(-l)G(+l) (Breathnach and 
Chanthttn r 1981}. Ta the human R«ne <he 3 end sequence of the inimn is ennaerved livt twrt the 
ex ante sequence; hfgl2 has a thymidine instead of a guano&dne, 

4. RT-PCR of Mgl2 from human *m*ll Intestine tote] UNA; 
.Method: 

25 In order to $ynihesi?* Hie firat strand cDMA from human small intestine 

total XNA 4 Mg of RNA {Bio/Can Sdentific, MitsigBauga, Canada), 2uJ of Random he vamer 
at btoLk concentration of 1 ug/ul (PharmacM, Uppsato, Sweden), 20U of RNAse Inhibitor 
(Pharmacia, Uppsala, Sweden), and DEPC treated water to bring the volume to 12 ui, we.re 
added together and incubated at 65 M C for 5 minutes and quickly chilled on ice. Then ImM 

30 each dNTP (1 ul of 20mM slock}, lOmM DTT{2 ul of 0.1M DTI), 4 pi of 5X Ut atemd buffer 
(Canadian Lite, Burlington, Canada), and 20DU MMLV-KTase bulfer (Canadian Life, 
Burlington, Canada were incubated ^t 37X Tor 1.5 hour?. The rwcKon mix was heated at 
95*C for 5 minutes and diluted 5 fold with 80 \x\ of DLTC treated water. 

Polymerase Chain Reaction was performed in a 50 uJ reaction volume, with 

35 11) ill of the Abnvc RT rru* r 2.5 of lOf mol/ul of sense and anti-seme primer*, 0.2mM dNTP, 
IX Taq buffer, 3mM MgCl 2 , and 5U of Taq PolytnerAS*. (Canadian Life, Burlington. 
Canada). The primer set* U9*l for the PCR eeavKoii were huflpl and 2 r huflpl and 6, huflp* . 
and 2,huftol3 and 26. huflpL3 and 23. huflpl 5 and 2fi, hullpl&and 2fl. and huflpl 1 And 26. 
http://patcntsl.ic.gc.ca/fcgi-bin/any2html p agc i 0 f 2 



02289979dis.afp Page 30 



1/7/02 2:05 PM 




WOVK/5J335 



-30- 



ID 



15 



20 



25 



30 



Die rcj»chtm ounditions were95*t: tar 5 minutes, and 30 cycles of VS'C for 1 minute, 4? or S7°C 
(depending on the primet for 1 minute, and 72 U C far 2 minutes. The TCK products were 
Clectf Ophorcscd in 0.6% agarose, CI.5X THE, and ft.5 m$/ml of etiudium bromide. 
KesultSJBnd diStniBStOiVOf RT-PCR on human small intgghnp rntal KM At 

I<uee;j5 ^ Pytela had j«por feed the cloning of cDNA, from human small 
intestine, whirl i is homologous to the gene coding for mouse fibrinogen like protein (Kuegg 
and fyfcla. 1995). The RT-PCR results shows that there is indfted hf«]2 expressed 
const jtvUivdy in humnn small intestine. The primers I\uflp2b and ZB are located down 
stream of primers huflpl3 and 15; and nil 4 primers .are Jocated in ihe 3UTTt As the primer 
combination* huflpl3 and 26. and UufJpt3 and 2H produce amplkuns, it shows thai Ihe 3 end 
of the JI4 clone is indeed part of an exon. As huflpj.5 does not synthesize an amplican with 
anti*ense primers, the last 3<> nticlentides reported by Rucgg and Pytela must be a cloning 
artifact. 

5, Restriction mapping Lhe PAC<l©ncs; 
Methods; 

In order to find the appropriate restriction enzymes, the PAC cloned 6359, 
636U, and 6361 weje restriction digested with both frequent and infrequent cutters, namely 
RooKI, Hind III, BumHI, BfcllL lVull Kpnl, Seal, Xbal, Hindi, RcnRV, SmaL ML Sail, 
Noai. Notl, MUiI, UnirS1021, Bgll, SslT, XhoF, Clal, Sfil, and Sacll. -ihe final mapping was 
performed with the infrequently cutting lestriction enzymes Nntt, Smal, and Sail, and 
with the frequently cutting enzymes EcuRL Hindllf, M, and Pvutl. Hecause the *bov* 
PAC dunes did not have any internal Noll site, they were digested with Serial and Sail 
separately, und along will* Not!; this facilitates the process of mapping. In ell restriction . 
dijresfions, about 2 ug of DNA was used in 20u3 volume, with the appropriate restriction 
enzyme. For the double diev^ts, ihe DNA was digested overnight with NotI in a 10jj 
reaction volume, and on the following day with Sail or Smal in a 2ttul volume, under 
appropriate buffer conditions. After digesting with infrequent cuttcis, the DMA was 
siibpeciert to CHEF gel electrophoresis, Fur best result the run conditions were found to be 
120 angle, 6 volts, MO second ramp interval 2.7 liters Of 0.5X TBE buffer, 25U ml of 1% 
agarose (Swi&nnMe), and run time of 22 hours. After digesting Ihe DNA with frequent 
cutters* the DNA was objected to regular gel electrophoresis, at Avoirs, tor about 53 hours, 
in 05X TBE, and in 0.7% agarose* 
Results and d taction nt rerrirtinn moping* 

Figiifft 10A Is An example of gel electrophoresis of PAC clone* on CHEF 
apparatus, after digesting with mfrequcnt cutters. .Figure 10B 5ft an example of regular gel 
electrophoresis ol PAC clones after cutting with f/equent cutters, These clones must have a 
high C*G content because even the r«i*. cutter* digest the clones quite frequently, these 
enzymes T^OOgnize longer sequences that also have a hi^h fJ+C content. Figure 11 is a 
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nestfiction map of the J* AC clones. The presence of «l SmaT s?Uk within the hfj;]2 gene 
hastened the proies* of mappix^ hffilZ within the PAC clones. The appinximate sizes of 
the 3 PAC clones, 6350, and 6361 are 159 idb, 139 kb, and 116 kb, respectively. The must 
accurately restriction mapped clone 'is 6360. The presence of a large number of Sail and 
F Sim*') ftttes has limited the accumcy of mapping the clones 6359 and 6361. Figure 1 1 show* 
that the effientation of the insert in 6*359 is opposite to that of 6360 and 6361. 
Transient expression of bfglfc 

The protein sequence homology between fg!2 and hf^U suggests that hfgl? 
also codes for a direct prothrambinasa A prototype lias been develojwsd to fsynthesize the 

10 rDNA Tcvr trugI2 thai ran be used tor expression studies. Human small intestine total RJVJA 
(IHo/Can Scientific, Mississauga, Canada) is being used as rlu? template for first strand 
Syntheai* *od random heyamer? (PtannaciB, Uppsala, Sweden) ai*. used *s primes. Rnr 
the HlR reaction huflp2y and DO are used as primers. The PCR produce will be cloned into 
ihe. vector PCR2-1 (Invitiogen, San Riego, CA). The insert will be rescued from the vector 

L5 using the restriction enzyme IkoKL This insert, containiiig the coding region of hfgl2, will 
Ive cloned into the Eo>R1 site of the. vector pcDNA 3.1-(W^myc) (Invltrogcii S*v Diego, 
CA). in order to increase the transient transf ertion efficiency, the vector will be linearized 
end bransfectcd into COS cell, using UpoEecUn. The cell* will he mUlally screened using 
the .standard prncoagutant assay. Then coagulation assays will be performed in lector 

20 deficient plasma fo see if they carry the potential to exhibit direct prothrvmbinast? 
activity. Finally, prothrombin cleaving assays will be performed, in presence of ami tissue 
faCtoT and anti factor X by monitoring the cleavage of radio active iodine labelled 
prothrombin... 

Northern lilor oi human small intestine total RNA; 
25 25 u,g at human small intestine total RNA RNA (Bio/Can Scientific, 

MisBissauga, Canada) is run on an agarose get transferred to nylon membrane; and probed 
with exon 1 of hfgl2 and GABDH, separately. This aa&ay is performed to identify the size 
of hfgl2 wRNA r and a)ao to detect whetl\er there are more then one Specie* 0* mRNA tor 
rtds gene. 

30 Egaaqjej 

mVeNTJO^ Or CKAJT REJECTION BY ANTIPOD1T* TO FGU 
(a) Allograft 

In order to study the ability oi monoclonal antibodies 10 rodent fg(2 to 
prevent allograft rejection* heterotopic auxiliary small intestinal transplants wee* 
35 undertaken wsLna intestines from donor Lewis Brown Nonvay Pt (LBNP1) and wdpienl 
Lewis rats, 'the procedures tollnwcd for t3u» operation luwe been described previously 
{Etiecrs of Cyclosporin* and CyclosporinC Metabolites in Experimental Small Intestinal 
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Transplantation, P.C.W. Kim, 7. Cohen, P.Y. Wonfr E. Cole, J. Cullen, K. Skorecki et. at. 
Transplantation 199i);49;lti43-1050). 

Briefly, aduJl Lewis (LEW) And Lewis x Urown Norway FJ hybrids 
(LBNF1) female rat* weighing 2DU-25U grams were utilised in all experiments. For 24 liouis 
5 prior to surgery, animalq were Starved and donor* were gavaged with neomycin 60 mg/kg 
and erytbyromycin 40 gm/kg 24 and 12 hours respectively prior to the operation. 
Heterotopic auxiliary small intestinal transplantation was carried out in a sterile 
environment with a modi fica lion of the procedure described by Moncbik and Russrl 
{Muncbik, C.J., Russet P. Transplantation of Small Bowel in the Jlat: Tech/ucaJ and 

1 0 1mm j jnoJotf CAt CanJiderAtions, Surgery 197l;7U:633). 
Rats were divided into 4 groups: 
Group [ n=5; received no treatment 

Croup 13 n=5; rerei ved 7.5 mg /kg of Cs A on day 1 

Group ITI received 1 mg/kg of rnanuzlorial antibody to lg)2 

15 Ciroup IV received I .subcutaneous injection of CsA (7,5 mg/kg) and daily injections of 
cnorwclwttl antibody to fglfc (1 mg/kg for 10 days} 

Th* animals were carefully monitored fur progress rwice daily and at lime 
of demise, tissues (intestine) were removed and sent (or routine histology and 
Simnicno fluorescent U>r presence of fibrin deposits. At 28 days, surviving animal a were 

20 sacrificed and allografts analyzed tor histology and for pi*aenr* of f (bun deposits. 

Control animal* which received no treatment all died within 4 days of 
transplant and all allografts showed severe neciosis with fibrm deposition. Sixty percent 
(60%) of artimals that received a single injection of cyclosporin A died on day 4 and by day 
14 only \ animal (20%) remained eliv*.. Analysis of tissues from nil animals showed 

25 marked to severe necrosis of the allografts. Animals which received daily injection of 
monoclonal antibodies to had increased survival und by day 14, 63% (3/5) of these 
animals were alive (Figure I2>. Analysis of allografts stowed mild to moderate rejection 
with no evidence of fibrin deposits. Finally, ail animals (5/5) which received a Mngle 
injection of cyclosporin A and 10 days of monoclonal Antibody to £gl2 survived and analysis 

30 of their grafts an day Ztf showed normal histology. 
(b| Xenograft 

To study the ability of antibody to fcl2 prothrombtnase to protect against 
hyperacute xenograft rejection, livers from Winter rats were perfused with blood from 
guinea pigs in an tsuhifod liver perfusion apparatus in the presence or absence of 10'J mg of 
35 antibody to f&12. Livers weoe removed sceptically from three groups of Wiseer inbred rat*. 
The livers wene then perfused with oxygenated blood from guinea pigs to which was added 
either 100 mg of normal mouse IgGl (Group 1); 100 mfc of normal rat blood (Gmup 1); or 1M 
me of antibody to 1 2 pr Oth/omb inase for 120 minutes in wn isolated perfusion chamber 
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Livers perfused with norma J mouse IgGl and albumin became dBrK stiff 
with Area of fibrinoid necrosis wilhiii 10 minute* and by 30 minutes blood could nol be 
ptrfu^Nj into these )iveis. In coanias^ 3 j vera perr'used with blood to which antibody to fgl2 
had been added appeared morphologically normal perfusion pressures remained normal 

5 and perfusion continued for the full 120 Jnintrtes after which the Jiver* wet* hai vested 
and examined by routine htRtoSogy and electron microycopy. In the liver* from groups 1 and 
2 Ecrum alanine transaminase (ALT) levels roe precipitously ftom & baseline of 45 IU/1, in 
12,403 IUA' 20 minutes increasing to 18.70D IU/L at 30 minutes when the livers were 
removed from the perfusion device. In contrast setum ALT levels in lrvers item fcrunp 3 

20 remained a I near ivonnal: At,T 55 IU/L at 20 minutes; 65 1U/L at 90 minutes And 90 IU/L at 
1 20 minutes. Llistofogy from the livers from groups 1 and 2 showed marked areas of necrosis 
and hemorrhage with dense inirasinusoida) fibs in deposits. Bectron micrographs showed 
platelet adherence, fibrin deposits and endothelial ceil destruction. In contrast, liver 
architecture appeared near normal in livers Jiom group 3 with only funa.ll amount or 

15 platelet and fibrin deposits. 

The** results dcmoNStrat* that antibody to fgl2prothTombina*ecan prevent 
hyperacute >:eno graft rejection. 
Example 3 

Ipriacteattf Fgl2 EmmojgLby. XciwScra 
20 MATERIALS AND METHODS; 

Restriction en Byrne* u$e»d to create promoter constiucts were obtained from 
G1BCO BRT,, Life Technologies, Grand Island, NA., USA. All plasouds were purified usine; 
Qiagen Maxiprep kits, and grown in DH5 E bacteria (GIBCO BKL). 

25 DNA from -35kb/-»4)bp and -l-3kb/-i*bp fgl-2 promnter region pCL^-Basic 

Luciferase constructs {pL-350D r pL-130U) was obtained from clones, previously constructed in 
Dr. Levy's lab (unpublished date). . Additional 5' truncation series plasmids and the 3' 
pL3*274 luciferase vector were constructed fcrer using PCR, followed by cloning into a PCR2.1 
plasmid (Invitrogcn). Specific portions of the pI-350H clone were, amplified at 35 cycle* 

311 performed at 95 C for 1 min r 5ft C for 1 min, 72 C (or 2 min. "Ihe downstream 3' reverse primer, 
present in pGL2'B;isic was fixed for *ll 5' truncations and was 5-GA A ATA CAA AAA 
CCC CAG AAG G-3' (Promega). The upstream primer used to construct pb#95 was 5'TCT 
TGG GAA ATC TGC TTA GAG-3. The upstreem primer tor pW»l was &'-CAG CTG AGT 
GATGGG GAA CGA-3*. The upstream primer for pt^94 was S'-GGG CAC TCC TATTAC 

3S AAC TGT-3*, and the 5* primer rorpL-119 wnsS'-CTC CTC CYC TCT CCC GTC TCA-3'. Ihe 
fixed 5* forward primer for the 3' truncation was 5-CCA TAA GGA GGG CAG OCT GAA- 3\ 
The downstream untisense printer for pL?274 was 5-ACA CTT GTA ATA CCA GTG CCC«3\ 
Following PCR. PCR ptoducfe were legated and cloned into the PC152.1 vector. PCK2.1 
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eJonfti were sequenced to check ior orientation, and UNA was obtained from desired clone*, 
lbr the 5' truncations, the PCR2.1 clones were digested with Kpnl and Sail, and then 
u'gated and cloned into the pGL2-Basir: lucifcflOC vector (Pinme$a) Cut with Kpnl and 
XhoL liach final construct was checked with a specific diagnostic digestion before, cfttaxi- 
5 prens <rf DMA were made. Hot* pW274, PCR2.1 clones were rirgestcd with EcdRV and 
MindiK, and then Jfcated and cloned into pC;3.2-Ba^c cut with Srnal sod Hiiidlll. A 
siunnwy of the diflereiit constructs produced is shown in Figure 13. 
Cell C"U*»TTiind 6 m 

SVBGMO cells (SV 40 transformed axillary lymph nod a, \A$cxi\*r 

JO wuLotMjal cells from CDrt/JleJ adult mire) ware pnrchiised from American Type Culture 
Collection (ATCC), MD r USA. The cc!l cedrures were carrrcxl, and Sub cultured as indicated 
by ATCC and in fiOnrai plates (Comirig). Cell cultures were kept at 3? n C 5% CQ2, and for no 
longer than sixteen passes. 

Porcine serum, rat serum, and retal bovine serum (FBS) were obtained (mtn 

15 G7BCO BRL. Human serum wa.i generated from human plasma {kind gift of Dr. Levy); 
blood sample *vero allowed to clot at room temperature Tor 3D min, and the serum (raclinn 
vvav removed after 15 min of 290f> RPM cenkrifugation. Autologous C3H scrum was 
purchased from The- JacVson Laboratories, Iter Harbor, Maine, U5A. All sera were heat 
inactivated at 56*C for 45 minutes, aliquotrcd, and stored at -2irC 

All transfections were- carried wit usir\g Upofectamine (GIBCO BRL). Pritfr 
to transfociii>A r 1-3 X 105 SVEC4-MJ cell? were seeded per well into six well (35mm) plates in 
2 ml of ftiJbfueifr Modified Eagle's Medium (DMfcM) (GlBCO BR),) containing 1U% PBS 
and I % Penicillin-Streptomycin (GIBCO BRL). TV 4*.lls were incubated for l$-2<l bra until 

25 they were 70^0% conflu«U, and then transfected. For each wcU transacted, 2ul of 
lipofftcumbe was diluted into 10?ul DMEM. This solution was then Bdded U> a tfulution 
containing Q,5ug of pGL2*Luciferase vector construct and 0.25^ig of pRSV-fl^Ciai vector 
(Promcga) diluted into 1(10^1 of DMEM, In general solutions for four wells Were made at 
once. The lipofccrarrrinK/DNA solution was then vorie*«} gently, ccntriruged f or S sec at 

30 1500 RPM and allowed to oquilihratc for 30 minutes. During this tim* f il* SVEC4-10 cells 
were washed twine with DMBM. 1 ml of liposomes in DMEM were then added to each well. 
TJ\e transited cells were incubated at 37°C for 5-6 hvs, after which the tfiu»fcction 
mediuW was replaced with a fresh 2 ml of DM KM. In total, the ceil* were scrum starved 15- 
20 hrs in DMUM before inducing for 8-10 hr* With various xenosera and autologous serum at 

35 different concentrations in DM KM, Thus, cells which did not receive serum were starved for 
a total of 23-30 hr*. F.aeh experimental well was done in duplicate. 
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Protein Extraction: i'ollcnvitig scrum stimulation, the celts were harvested for protein 
extraction. The cells were, first washed once with 2 ml of PBS (CIBCO BRL) and fiicci Jysert 
wlrh 2Q0u) of reporter lysis buffer (Analytical Luminescence Laboratory, Mr, USA). 

5 Culture plates were kept or* ice, and lfi« cells were scraped nnd collected into 1.5 ml 
FppenicH lubes. Ttese extract? were stored at -70 C. On the day of* lltt tratiftfectiftn ;u*ays, 
eel) tysafes under went three freeze and thaw cycles it-am liquid Nitrogen to 37 C to hdp 
release intracellular protein. The protein extract were then cvittrifugftd for 6 min at Kiono 
ipm and 4 C b pellet cellular debris- The supernatant* containing fl-galactosidaiic and 

10 luriferase were kept ioe until use in the fransfectiou assay*. 

fl-Galactoeidase (tl-gal) Assay: Tor each sample assayed, 3ul oi JODX Mg solution (0.1M 
Mp02, 4.5M fl-mcrcAptoerharinl} was mixed with 33fil of 2X Onitrophenyl fi-O-Galncto 
pyjanoside (Sigma Chemical Co., St. Louis, Mo., USA}, 30ul rrf oell extra*! and 0.1M sadiron 
phosphide (41% w/v 0.2M N*2HFCM 2H2D, Q% w/v Nali2i>04 2H2U in 50% w/v 

J 5 H20) in a % well rniexoriter plate (Losfcir), 'Hie reaction was inCubaJbed iit 37 C for 3D own, 
and the optical density waa re*d a I 414 ran using a microtktex spectrophotometer. 
Backflwund Pl-gaJ wan determined using a lysis buffer control and was subtnteted from the 
other bamples. The: fl-^jaL assay was used to Standardly for tiaiwrection efficiency. 
WifeftSt Assay; CeJl extract* weie assayed for lucireraae activity using a MonuLight 

20 201 0C luminomefer (Analytical Luminescence laboratory, Mi, V5A). The iiitif erase 
reagents were allowed to thaw to room temperature from -21) C. Then 30j.ll of protein extract 
was added to 20ul of IX Coenzyme A (Sicjna) in a 10ml luoiinometer cuvette (Analytical 
Luminescence Laboratory, Ml, USA) which was loaded into Che iuminometer. HIOul of ImM 
EMuciferin (Analytical Luminescence Laboratory, MI r USA) and lOOul of lucif erase lyei-a 

25 buffer pOmM Tricine, 3xnM ATP, 15mM MgSCM, tflmM DTT) are then injected automatically 
by the luminnrneter. Light released was measured over a 10 second period. The pCL2- 
£nhanrtx vector (Fromega) was used a* a positive control and the pGL2-B*wc vector was 
used as a negative contra]. Output dBta is expressed in raw lucif erase units (RLU). 
Normalized Luciferase data was obtained by dividing trie RLU by the fl-gal ahsorbance 

30 and then subtracting off the pGL2-Baskr net background lumbescenre. 
Statistical Analysis: 

Quantitative data were expressed as means ± standard deviations- 
^tatifiticBl ana Jy sis was carried out using the student's i-test, and a P value of less than 0jQ2 
was consider rd statistically sirmificant. 
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RESULTS 

Fj;l-2 Promoter Activity is Touted by Xcnosemni but only Insignificantly in Autologous 
Serum in Endothelial Cells. 

SVROt-lfl is u murine endothelial cell line derived irom C3H/Hcj mice. 
5 Tltese celts were chosen to study (gl-2 promoter responses ainw they have been shnwn to 
respond fike normal endothelial cells to different cytokines including various interlKukins, 
and TNF- {jf. Immunol. 144: 521); IFN-purnma induces MHC class II in a time course identical 
fa .normal endothelial cell* {J. Immunol. 144: 521). l : ur*hermon* endothelial cells aie 
predicted ho be a barrier to successful xenotransplantation and are actively involved in 

10 xenograft rejection, so that analysis of fgl-2 transcription in these oell* may represent an in 
vifro model of a xenograft »y*tcm. 

To determine transcriptional activity of the f$l-2 promoter in response. Lo 
xena=;eium versus autologous serum. plMaflfl was iraitafccted in SVBC4-10 cells, following 
which, they were incubated with e-ither 20% xenoscrum, 2CI% autologous serum, or no serum. 

\5 Different xenosemm used for induction included FES, porcine &enim r ral serum, and human 
serum. Autologous serum was f roia C3H/HcJ mice. Serum-free conditions contained only 
DMHM. The relative luciferase activity was calculated for each diCTercnr scrum source 
used, and is e*p«\«csed in Figure 14 as a percent relative to serum free conditions. Lucifersse 
activity was normalized /or the amount nf DNA uptake using a ff-Gal*ciosul**c construct 

20 as an internal control. Each fransfectson was done using pL*130D in duplicate and al lea** 
three times. Shr/wn are the mean values and standard deviations for induction with 2fl% 
xenoscrum (1 : 15S, pig, rat. human) and 20% autologous OH serum. FflS, porcine deruin, and 
rat serum ellcndtutod hidf erase expression on average abodt 4 times higher than in tenum 
ft** conditions. 20% human serum induced ffcl-2 promoter transcriptional activity by tm 

25 average of 2J> ± 0.3 fold. Autologous C3H serum induced only A small increase in fgl-2 
promoter activity, and was statistically lesi than human serum induction (F < 0.02). 

Dose response curves for xennserum versus autologous scrum weie onnstf uCted 
In these experiments, SVBCM0 celts were transacted wim plr1300 r and later induced in 
the presence of 0.1%. 1%, 3%. 5%, 10%, 20%, 51)%, and 100* l-'us or pot cine serum. Again, 

30 luciterase activity wa* oppressed as a percent relative to serum free conditions. The dose 
response curves forFBS, porcine serum and C3H serum are shown in Figure 15. Both FB5 and 
porcine serum induced tucifersse activity in a dose dependent manner tv a peak of at least 
40 3% of serum f rcc conditions. Autologous C3H serum foiled to induce transcription from the 
fgJ-2 promoter at all doses tested. It is also interesting to point out that the laciferas* 

35 activity consistently felt in response to incubation with IQO'K. }wnrine or FBS to levels 
comparably 10 3% xenoserum. This drop in promoter activity may indicate some degree of 
toxicity associated with high serum levels. 
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fetal Bovine Serum induction U Inralixed to tlie first 119 bp upstream of the 
trtmcf lotion Initiation Site* 

To map the position m the fgl-2 promoter region which responds to 
Ktfioseruttr plasmids with sequential 5' truncations of the promoter were constructed (sec 
5 Figure 13), bach construct was rransfeclcd into 5VEC4-10 cells which W*re either serum 
induced wilh 20% FB5 nr not induced (DMBW only). The ibid increase aver the serum free 
conditions for each construct was then calculated and expressed a* a percentage increase- 
The results arr summarized in Figwro lft- pL-350D, containing S.Rkfop upstieatn of the 
transcription initiation site, was inducibir to about 215% (a 2^15 fold induction) of the 
10 turrcspojiding nun-induced samples. Deletion of the pjo«tu>le* region between -350O end - 
130D led to an almost 2 fold increase in lucirerase induction, suggesting that this region 
might bind to regulatory factors which inhibit xenostrrum induced transcription. Constructs 
wilh sequential truncations of the Tgl-2 paomoter region (pr.-13fin, pl^9Bfi r pTrfiSl, 
pL-lL!?} doTvn to nucleotide '119 all were induced to maximal lewis (about 350% of non- 
15 induced sample*) by Thus, only the iirst 119 bp upstream or the transcription 
initiation bite of fgl-2 were necessary to mamrain uptimal induction of fgl-2 transcription 
by FSS. This observation indicates that thene are important DNA sequence elements in 
this region which are responsible for f gU2 promoter induction by Aenoterum. Most notabiy, 
this n»gion of the promoter contains 4 predicted TATA box at -32, an AF-1 binding site (5- 
20 TCaGTCaG-3*) at -51, and an Sri binding site (5-CCCCCC-3') at -79 (see *igurel7E). 
WSwn the., (i est 274 bp upstream Of the transcription initiation site weie deleted (pi. 3*274), 
no induction of (uciferase activity by i ; b*S was obtained. This plasmid reinforces the 
importance of the proxinial promoter region in PBS induction. 

25 The above nwults tu^pst that * 1-3 kb portion of the fgl-2 promote* region is 

Selectively induced jo EC* by vennaerum in a dose dependent manner after S-10 hours of 
induction (l ; igure 14, figure 15). The selective xenoserum induction observed in this study 
may be as a result of a number of possibilities. One possibility is tlutt the selective 
induction is mediated through en Die active natural antibodies (XMAs). According to this 

30 view, the autologous C3H serum would not significantly induce fgl-2 promoler activity 
because it lacks XNAs capable of binding to it:s EC surface. Insignificant XNA binding 
would lead to little Or no Stimulus de-livened into Ute cell to activate fgl-2 transcription. 
All four xenosera (F05, pig, rat human) arc known to contain XNAs to various epitope, 
some unidentified, on murine ECs which might mediate the fgl-2 promoter activation seen 

35 in this study. Jt [ h interesting to point out that the most phyiogeneHcaUy dt«aiu 
xenoserum ubed, and the only one which contains XNA to Cal l«3Gal (the human serum), 
yielded the lowest transcriptional induction from the fgl-2 promoter. ThiB suggests thaf 
fg}-2 promoter induction by xenoserum was probably not caused by XMAs to Cal l-3Gal in 
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the absence of component, ft may still be uitaretfinp to test for fg)-2 promoter induction al 
various lime pohilsr mriug human bcruin that is nol hi\al inactivated or human scrum to 
YA\i<h iwriplcmcn* components am addt\d, sn that the XNAs lo C«| l-OCal may fix 
complement on the murim* KC$* 
5 Another posBibiliiy ivhioh may help explain the safe/live inducibility of 

pH3(X) in ECs \yy xenoseruin is tlie presence of proinflammatory cytokines. A I the <rf a 
vascular xenograft rejecf tan. Ihfti* is a high level of proinflammatory cytokines and soluble 
factors produced YfYMx *ct on ECs lo heip mediate the pmhotagy. Some of Hies*, include 
C5a, IL-1 , Urfl, IU7, JU12, IFKl-£*nM»*, and TNF- (Ptatf, J. L. 199fi; Parkin, W. et oL 

10 1 c J9fi; Bach, F.H- el 1996). Cytokines in the xenosercrm. u.v.sd «uiy have contributed to fj^l- 
2 promoter induction, In Javout of this hypothesis is the recent obswvuticm that tine fjyl-2 
gene is known *-u be induced by lI'N-gannna in monocytes (Laf use, IV i*., et al. 1995). Our lab 
has alsn shown lhal bolh Tf.-l and TMJ 5 - can induce ECs lf> Uaiwnbc f«l-2 <>'arr, R.T.. H a]. 
1995). Cytokine action may also a<vi>uni for the lower luciferane artrvily obtained using 

15 human serum h>r irtdwtinn, It hab been Jihown that net torn cytokines do not function aciWtf 
distant species bauieis. Hor instance human IL-fl and AaN-gamms doinvj rtuniuaf e porcine 
KC*. {Bach, F.R et al 19%). Cytokines in high dose* an* also kru>wn to oxtubiL toxicity to 
crik, which, in response, will try lo decrease Ulcir Ngna] transduction. Thi$ rdca might 
explain lh*s down rvfculaiiuri of fyl-2 promoter activity sean in 100% xenoscrurn hoin the 

20 doae response curve (.Rgut e 1 5). 

The fy] -2 piumuter induction by xenoserum (FBS) was mapped fo the fhvrt 
U$ bp upstream ai the transcript coci initiation situ (H^uie 16). This nfflion is xkh in 
onnss.naqs t^tcnos that bind regulatory factors and includes an AP*1 binding site a I -51 and 
an Spl binding site al -79 (Figure 17). Both At 1 - 1 and Spl have been shown, to be important 

25 frt hign level serum induction of tissue tactnr, an imporl*r»t piocon^uknt molecule ^rpr^s^ed 
m xenograJt inject ki« (Maektnan, W. et al 1W0). AF-1 wtes f and AP-1-liKe site*, have also 
IvceA shown fo be important agnniftt respond elertwnts- Feu exampfe. ahej« 5s an AP-l-likc 
binding silft wHhio thehunnUilL 2 gene which leBpondA to II XI stimulation {Muegge, K. et 
4»t 19&S). Thus, these Rites may pkay a rxile. in f«l-2 promoter inductinn by various cytokines 

30 pieaenr bl \ he she of xcnograi t rejection- 
EaainplfiJ 

Monpclortjl Antibudv To AsTVeafinent Pp t J^^wh4, Hne»plameit I rtal 

Studies wei^e undef^l^o !<■ !?tudy die potential usefulness, of monoclonal 
antibodies lo iho protJuoitibinase (fg32) in the. treatment at stTMs triggered fetaJ loss. 
JW Strcsbinj; nnimaifi has been shown lo resuit ii\ dfnu'Eiuhcd /ertiiiry, mating bdiaviour, 
ovulation. jmplantaHon, Cet^l growth and lactation (1» Ajv.V, F.S. Mow]), Jf. Manuel G. 
OiaquAf ami ft. A. Ctark* btress "iriggej^d Abortion Inhibition of itotcctivc SupprVNKion 
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and 1'romotion of Tumor Necrosis Alpha (TMP-a) Release a Mechanism Triggering 
Ri*H>r|Mioris in MU*, American Tourim! of Reproductive Irnmunology 1995j9£74-&Q. 

Exposure to mice Co crowded housing conditions daily handling, forced 
swimming, loud noise, haat, bright lieht diul physical restraint have been .shown 10 luu*?.* 
deleterious effect cm pregnancy outcome in rodents. 'Ihe type nl Rktww and it* effect appears 
strain dependent. Jn this CBA/J v DRA/2J multoftl, ultrasonic sound has been shown to 
e leva 10. ihc feUil low rate. On examination of utcai it has heen almwn time a strong 
partiogenic feature of induced fete I loss is I hp pmM»nc* of fibrin dcpixiirs. 

Therefore, studies were undertaken to determine the efficacy of the 
monoclone] antibody to fgl2 an/] its ulnJity lo prevent fetal resorption and felal Ins*. 

The methodology Evas been weJl define . Briefly , after overnight 
cohabitation nl 6S wee.k old females (CBA/J) to PUA/2JJ male.*, flu? females with 
vaginal plugs were segregated and aligned lo receive no incAhncnf or 10 U£ of monoclonal 
antibody lo fe.12 IV daily for 10 days* Both groups of animals (n=10 ficr group) were 
subjected to street which consisted ot exposure, lo utirasmiic sound stress for a hatlery 
powwd indent rCpeJHmt device. On day 13.5 of pregnancy, l he females were euthanized 
by cervical disJooation, uteri wem ivtnwerf and opened and examined for the tola! number 
of imputations in a number of rcsarbing sites recorded. 

'Ihe resuJls ere shnwn in Figure 1fc Animals which had not been treated 
had gjvtatnr ihon 70% rcsorbung sires with [ess than 30% implantations. In contrast the 
animals that had received daily injection* of [he. monoclonal antibodies had less than 10% 
leaorbing with 90% implantation. This reduction in tela] loss rah? WAS Statistically 
s%xuficanf at p<tUluT. Hurtheimoie, on aiurtysfe of utrri in (he non-treated animals, there 
were riens* fibrbi dcpusite wilere these were not detected in animate that had been treated 
ivifch the monoclonal antibodie3. 
Ek amp>e. 5 

Mfliadnpal toflhftteS to Ffl12 As Trvatmr-nt Fnr Spcfrtsnoon* tt^ al L oss And Frtal Ltii* 
Induced Bv 'iNy-q. And 3fej^a35liIMOW 

Studies wei* dnne |o investigate the potential usefulness of munodonaJ 
aniibocly h> %I2 prothrombinasc in reducing the ri.sk of spontaneous feral loss and fetal loss 
induced by TNF-rx Atld r itMttferon in DBA/i-mated CUAfl mice. 

To study of the rofe of monoclonal antibody to fgl2 prothrombin* *e in fetal 
loss, the role* oi TNF-ct and -p-interfcron, NK cells, and macrophages in canting fef.il loss 
were directly tested using in vivo cell depletion te<1uUqucs and mice deficient in thr 
responsL' to interieron. 

Cytokines TNF-cc and v-nirerieron play an irupoitanr role in fttal Joss as 
tlieir ad nunist ration increases the fetal loqs risk and .sn*Hfic antagonists decrease the fcUil 
loss risk {Chaouat, C, el al., J. Reprud. tot. 89-M7 (1990); ArcJf, P.C. f ftl al. r Amcr. J. 
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ftcpxod. Immunol. 37:262 (1997); Chmiuat, C. cfat. J. Immunol. 154:4261 (1995); «endroii, 
R.L. el al.J. Reprod. RtttQ. tt);447 flWft)). 

. In Che experiment that follow, the invenlor demonstrates that in induced 
tela I lo&s in* tela I lo&S is Caused by ischemia due lo Activation of vascular endothelial cell 
5 procoa^ulant which causes throml>ix<k and inflammation. 
Metho ds 

Jnbied in ice of tu&iiw CbA/J and DJJA/2 were obtained from Jffa Credo. 
Pi'AiiiY 1 . C. r >7R1 /fjj iiiid DBA/2 mice weje obtained from the Jackson UboratorieS, Bar Harbor, 
Mb\ C57U1/6 mice with knnrko<ut of the jnfcrfcrcn response element IR1 V -L ivere generated 

ifl m previously described (Duncnn. C..S. el al_, f. Fxp. Med. 184:21143 (19D6)) an<1 bred in at the 
Oxuatin Cancel* InsliUjl*., Toronto. CBA/J mice wew maintained an the Talis colony under 
cunvuntlunnl upen-top wire cage condilron* with rood and water ad lib and a 12 hour 
tighi-dBtk cycle. Mii>? fhe Toronto cotony wene maintained in n barrier facility. Female 
CBA/J, C57B1/6 ur C57131/6 fRF-/- mice \vcrc mated by nvem ifchl cohabitation with a 

15 DRA/2J mAle, ;tnd the tnorning of sighting a vjgiimt plug was defined ax day 0,5 of 
pxegnumy. 

Pnignant CBA/J mice were depleted of cells by injection of t ml raobil 
i«C anti-aaaJoCMl antibody (Tmunuiocvrp, Richmond, VA) ip on day 6\5 of gestation; 
phosphM^buffCTcJaiilinc (T13S) was used as a control as it has beim previously shown lohe 

20 equivalent to non-immune rahbit I^C (Clark, D.A., Urit. Rev. TnmgnoL 11:215 (ltf?l)>. 
Macrophage depletion was porroimed liy ip injectfon of 1QD mg/kg silicon dioxide, twice a 
week foi 4 weeks prior lo mating, as described in ttaek. H-S. and J-W. Yoon (J. Virol 64S70H 
(1.990)}. Affeni^-jnirified rebbil I^G nft.itralizin« antibody to mouse, pmamKulmH 
(/ b '12-prolhombinaw) *v« prepared as prevjcyusJy described (Ding, J.W. et n)„ J. lixp. Med. 

25 (109?); Oackiw, A.IM3. ct *L. Arch. f>ur f> . m.t2?3 (1^96)); the mice were Riven 0 ip 
injection of 2nn <il nf a t/5Q dilution of a 5.5 mg/ml pieparalron of ajxti-prothombinaF* or 
control wbbit anfcfoody earJ^ day beginning on day Xb of gK&tatioii. 1-ionnotiAt support of 
pregnancy Sufficient to replace ovaiian /unction wa.^ provided in some experiments by 
mjorting 6.7 ng 17p^stradlol + I m^, progesterone m 0.1 ml otl irn daily begenmnj; or day 45 

3d a\ gestation (Midwl S.D. ct aL. Uiol. Kepmd. 12:400 0L975)). One hundred ^ ol tai 
monudonaJ lc-021> anlc-jnou^e fcrnrtulucytc antibody KCS^-sSCS <Phai'mingi?ii} (Stoppacciziro, 
A. e| a)., J. Exp. lAcd. 1?»;151 (195*3)) or E9nlyj>e cnnlrol way infwtcd ip on eia\er day fi.5 or on 
day 6\o of prcgnajicy. TNP-« (6 aud R&1> Sysfcms) 10U0 or 20GO uniis And/or moriiw 
i^e£nlnbman^ rinrcrfcion (6 and XJkO by stems) 10CK) viuti* wus injechrd ip on day 7.5 of 

35 pregnancy. On day 13.5 ol pregnancy, the mice weic sacrificed and the number of raustring 
and healthy esuliryoA was oriwitcd. In aome estperimenta, Hte uij&ri were snap frozen, 5 mlcion 
sections won; tot, wd the tissues were siaincd with rat monoclonal *'4/W> antibody (Calta^ 
Tobu f l : runce) to maciopJiagfia. Briofly, tissue sections were enrubafed a 1/30 dilution 
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of F4/80 iii PBS for 30 minutes, and binding was defected ustaft pewmd^e-tfreplavidin 
with Uiotin-labelLed nnti rat l«GZb «J0ond antibody (Secrofec) (Kachkachc, M. et aL, Biol. 
RcproL<5:W0(1991)V 

i'our to ten mated mice per heamient group wexe used. *lne significance of 
5 differences in the pooled resorption inic was tested liy <jf FisiuVsr By* ft test where 
appropriate. 

toulfes and EfeaaiaaiaQ 

NK rrnri runrr ttp&ftgr depletion und feitt\\ loss 

lixpcrimciit 1, Table 4, jhows that ip injection of TNl' cc boosted the fetal loss rate of 

ID nBA/2-tnated CO A /J mice in a dose dependent mil no at. ll I he mice had received 
nnti-asruloCMl antibody tixiatrnwt, the background rate of fetal Ioks decreased, as 
wpoclAd (dark, 1DJV., Crtt Kcv. Immunol 11:215 (1991); CJark, D,A. et nU, Axln. New York 
Acad. ScU 626;524 (1 W); Ctaoutt, G- «l tL, J. ltepiwl. Veil fl9:447 (1990)}, and TNH-uno 
longer U&d a sjgnillca-ru effect. These dtofci supported rhc rcu>;lel TNF-«r. NK » «1iv»l»vl 

15 1 kill embryo* To en&irt adequate levels of endogenous macrophage-derived TNtf-o, 

we. repeated the evpeiimenf and added ir*infctfcn>n. Experiment Z ahowa that f"frtKtrfefnn 
atone buoricd the fxriu] rale in PBS-pn?treafed mire to the level achieved with lNfr*a, 
and addition of 'JTMF-u had no significant additional effect h\ NK cell-depleted tnic*, 
^interferon failed to boost felftl loeseft. This suggested the rnodeJ ^-interferon » 

20 macrophage* -» an i vat Ad to pioduce NO ► embryo J with was not corrod. HwwtWf, ivlion 
y-interferon and TN^-a were administered together, more than 8tJ% of the implanted 
Uiul>ry<i$ abmlod. Tnis suggested an obligatory synergy /co-dcpondciicc; m NK cell depleted 
mice, TM ; T<x.does not work because the NK i>ell .source nf 7-irtteneion lias been eliminated, 
and Y-mterf*iY»i fails because macrophage* dependent on NK cell-derived 'f interferon, j 

25 have btupped producing TNF-CC, an the i|> ii\je/\led rytokirw* does nol stimulate TNK-n 
production n^bVMy enough such thai both cytokines are present simultaneously. A direct 
NK or macrophage killing mechanism seemed unlikely to explain fetal lotttfs. To futtlw 
le.*t thi* id« fc a, 1>v: exjreriraeivi was ivjpeatftd using maciophege-depleted mice. Hxperiment 
3, shows that macrophage depletion reduced the fetal loss rutc. It can be seen that 

30 macrophage depiction hud no significant effect on the 80% fetal Joss rate produced by 
injecting TNF-a + -/-interferon. Tissue staining for P4/B0 4 macropkigcs confirmed the silica 
treatment had been effective and the cytokine treatment did not cause a macrophage 
infiltration (data not shown). TNP-u + v^itcrkron may act synergistienlly to suppress 
prOdcx'tir/ii of essential BCMatinnal Kormoites by tlie ovaiy (Teranova. VJP. and V.M. Rice, 

55 Keprod, Immunol 3750 {1997)) and unch an iiilubUfnii could cause f»?tal io^s {Doansly f R., 
J. Keprod. Perlil. l$:'m (1973); Kaplaiwki CJ. at *l f ). immuno(. 15B;5435 (1977); MichaeJ. 
S.U. et al, Biol. KcpmL ilflOO (1975}). However, ovarian inhibition should have caused . 
10:i% ietal Iosrw fDean&lv. it. I. Kei^iod. i-cru'l. 35:183 1197-m. JHurfher, when we aave 
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hoimonc repJaoeraeiiL therapy a* described above (Mir had, SlK et ol. Uiol. Keprod. 12:4flf> 
(1*75)), Uvftiv. was cn> effect on either the bac.kg¥Ound rate of fetal loss or ll\ v hitf* rate of 
fetal lus* produced by 2(m u TNF-OC * 1003 u ^interferon (35/41, &6% N^5 oraurol group 
37/45, 82% N- 5 cytokine-lieabp/i group, not statistically diite.ip.nl). 
* CtytakhHrtrlMCNJ fctut to* in SKF)-f- mice.. TNF-a and ^-interferon act 

synergist ically ti> indue* apopuwi* rn Uujjian. trophoblaEt cell cullnrcs (Yui, J. ct jpL, 
Placenta 15:R1v (1994)). The results shown in Table. 4 could be explained by ii direct 
apuptobc action cm traphoblast. However, the cytokine CHR-l is presmt in vivo, and tliis 
may aluogiil* tho apupMn; effect* of TNF-uc and '^interferon (Yui, J. et bL, Placenta l5;oT9 

Id (iyV4); i'oJJavd, J.W. et nJ., Nature 3tfl>;*&4 {1*37)}. To tesl for a direct effect an trophoblesl 
in mice, JRFl /- female* were mated to (+/+) maie*. Ileje. Ihe fctal trophbJart 

express** TRFJ luit maternal tissues dt> not. As slmwn rn Table 5, prcgnaiH JRF-/- females; 
had low background fetal Idas rates ai\.l ivere Completely re ski a nl in TKF-a t Y-interferon. 
Tne 057111 /H (+/+) female uwu£cmc with the IRP1-/- mire also had si low resorption ry tv, 

IS bue aborted diamatically when Ihc cytokine treatment was &ivi?tn. These data indicated 
itie ryinkines id mi the mother and not on traphflbltsl in induce fetal ionse*. 

Anti-fig2 pmiuimbum* /minify b folks jtial Ja?s«s, *r«f xranrr/ocvto 
contribute l* i.ht pnfta« 0/ mdothclwl disruption. 

Since neitlie/ macrophages nor NK ccIIk neeined jrcresari' far TNF-a 1 

20 Y-irxterferon to act, the rae*t logical target appeared to be the va*:u(ar endothelial cell. 
These cytokines slimulale sirrfcw expression of pro-coagulant (n&/2-prolhc>mbmasc, which 
distinct from tissue factor) and the subsequent rliVtinp process is known to lead to isrhe.mrr 
damage in a yajfciy 4>t inflammatory disease models such as hcpaUti* arid endutoxic Knock 
(Din*;, J.W. Et nl., J. Lxp. Med. {1997); Dai*i*v A.P.ft. et ai.. Arch. Sure.. 131:1275 (1996); 

25 I a™, vt. et *l v J. Qiiv Invert. 93:114 (1934)). 

The result* of livetmcnt of DBA/2-mated CE5A/J mire with Antibody to flg2 
prothOrttohiase ^rc &h«wn in Table. 6. Treatment With antibody to flg2 prftlhOlttbinftSC 
leduced tl« Iwck^muaJ risk Ctf fetal loss front 38% to 4..^.; ihp rednetlon in statistically 
ti&tikM at p<T>.001. The frequency <i\ rhrcnnwoitte abnurnialities in mouse embryos is 4% 

311 (Smith, W.B. e9 «J V J. bmtumol. L57;3bl> (1996}). 

Tabic € alBO shows lhal |ticAtnu'4it with antibody to tl$2 prothoitihix^su 
maited Jy iedu«d 1 he fel^l loss risk induced by TNf-tt. + y-fntftrfe.ivin fruia B7% to 13% ( 
j><n.0m). Tliere tsno btati&tically aignihcaiu diJfejvtiw^ beiween the fetit io&s risk in miee 
which received TNP-« + v-lnl«rfefi)A M>d antibody to £Jg2 pjwilinnibinjjfift (13%), ajid the 

35 tetai ln.<?» risk ii\ mice vihich did not receive TNP-u* Y-irtle*(erori # but received aiitibody tn 
%2 prothombinase (4.5%). Tberefor*, mtibftdy eu £1^2 prothombinase almrvit rompletcly 
prevented felal ln*« induoM by TNP <x + Y-interfcron. 
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Thus, it has been found in this study that neither NK cell* nor maciophages 
bi« requiied for ietal loss, that cylokme-dependenl fetal ln$s in CBA x DBA/2 mine is 
ritediftled by flic prccDnKuliint fjrl2 prothumbinase, that the cytokines act o* ibe mother 
and not on embryonic tropbobtort, and that Hie wnliiyo dies from Lsnhecnia dui> Jo activation 
E* of vascular e.iul<i1heJj*\ cell iirocuagulaut f«l2 which cause* thrombosis. The present 
inventor has deme<nstia6ed that treatment of DKA/2-mntAd CBA/] mice with antibody to 
flfc2 piKilhombiiVftC Widoccs the baLly^riruttd risk of fetaf loss and almosl completely 
prevents fetal loss induced by TNP-w +• y-inle«Jetoiv 

10 Expression of fgl2 pro thrombin arc using a baculovjrus expression syfitrm 

"Hie cxiiinplc demonstrates that the fgJ2 protein may be impressed using a 
baculovarus expression system. 

CDNA of murine rgl2 was subcluned info the vector pBlueBucHis2A. This 
was then used to geneiate a recombinant bao/lovh-us by homologous reccmbinatinn with the 

lfi wild iyp<i baeulo virus AcMNi'V. Uy infecting insect cell* tfif9 or Hi^h 5) with the 
recombinant virus, a fusion mffcU punt em wrtH $jx kfetidin? residue* followed by an 
eiMftrokinaw site at the htoerminus was expressed. 'Ihe tysate fmm High 5 cdls infected 
with the recombinant virus was analyzed for tl^ printer of xnfglZ protein by Western hlo* 
usinft kl\e polyclonal jabbit anti-mouse fgl2 antibody. Uninier.Led High 5 «rlls and those 

2D infevted ivifch wtJd type AcMNPV we.iv used as rvmtcols in all studies, "ihe conditions for 
protein «vj>rc^iun were optimized (sec Results section) and the fusion prmeifi was purified 
using the I'roUand resin, which con l ain* n ickel for l>i ndiftfc Ihe lurf idine residues. 

Recombinant viruses ccauaining the mfgl2 gene seijueiw were screened by 
VCR and Rejected as putative dom?s. Pure viral ckoales were obtained after seveial rounds nf 

2$ plauuc purification. Western blot analysis was performed u$irig polyclonal rabbit anti- 
tnfgI2 antibody to demonstrate expression of mf^l2 fusion protein. Prelim ijxary experiments 
were performed to determine the optimal conditions (or protein exprctaion. Amount oj 
proteiai expreisfid by Sf9 and HibIi 5 insect cells were rompaied. High D celly expressed 
greater quantities o/piotein compaiipd to SS9 cells. Recombinant protein pioduction was 

30 defectalilrt by 48 h and r^fhed maximal levels ae 72 h, t emaining a l the $attw level for up 
IO 5 days after infection. The time couiw*. of mH^I2 *x|>r*^r<m ^ biivwn in l : igui« J 9 MOi = 
MOT is of 5 or 10 pfn/cvll javduecd similar levels of protein expression. Rased on these 
observations, we decided to infect Hi#i 5 cells vvclli vrros at an MOI of 5 pfu/cell. ajtd 
hat ves-ted cht. <*\h on do y * [ iuri«hrfcdum fur optunal protein pix^ductton . 

35 As we mentioned previously, the mfgl2 hisrr>i\ pKitein was attached to a 

polyf lib tag at the N te munus, Pu rrr^aUin i)F the. pi^itcht was per/ormed usii\g th* Pivtbo^d 
resin under d^natunNj condition*, n no success was mef wJien performed cnuler native 
Cfttulittan*. Western and C^omasaie blue staining we«s used to detect the expj eased 
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prothruiJibmasc (Figures 2t> and 21 respectively). The protoin was obseived lo have a 
modular weight of - fif> kl>. Murine f>;12 f maim protein wan not deterl ed in thu medium. 
1E*fflinylc7 

Functional anaTy aes of the m f^]2 f iitiiufl protein 
5 I'unctLonaJ analyse.* on the prnnoagnlaM activity of the expressed mfgtt 

fusion protein pi<epa wri. In Rmmjrie fj w^-re eondiwlcd to confirm that the «Kj>mt*»tl fusion 
protein acts as a direct prothrombinase, like the native protein. 

Qmaatasg dotting aaay 

W This Assay for fgl2 prothrombinaEe was used lo diwtly measure 

procoagulant activity. Jligli 5 o*lls inforlAd with i^coinuioant virus expressing the mFgt2 
f i/siou proioin wen?. Subjected ro cycle* of freeze thawing. They wene then assayed for theb 
ability ro accelerate the spontaneous r lolling limp of recakified platciet-poor imnnaJ 
human plasma a* previously described <Lcvy & tidgington, 1980). Results were <lnanb'tafed 

15 by comparison with serial dilutions of stand aid ral>l>rt brain thromboplastin. Activities 
from cells infected with the recombinant virus tverc compared with those uninfected and 
wild-type virus infected, end with the puritM pttfcia alone. rroteiiiK involved 3n the 
coagulation pathway require a phospholipid bilayer tor functional activity; therefore 
purified piv>K;in was rcOOrtttitutcd into the insect Cells and macrophagos to determine their 

20 TCA activity. Additional FCA assays were performed whit human |>tasrr>a deficient in 
onagijUlioit factors II, V, VII VIIL X, and Xlf to determine the nature ffacfoj dependence) 
of fhe expressed PCA. 
EjafllfltfllhiD Cleavage Awiry 

To determine jf I he. nypressfri fusion pmMa act5 as a direct prothrombinae*, 

25 tile prothrombin cleavage assay vvna performed as previously descrihArf (Srhwartz et al„ 
1982). •|25T.j>roair<>mhin wav incubated witfi Hitft 5 cell*, both infected ot uninJected with 
the recombinant virus. 1'urified mfgl2 fusion piotein was also studied n> determine ite 
ability in deave protlironmin. Human Factor Xa in the presence of Russets vipet venom 
(RW) was used as a positive oonliol. Samples were run nn 1(1% SHS-FACE ami analyzed 

3rj by aglArAdio^raphy for 129* prothrombin and their dcavnge products. 
Qnc*gtaffls chitting flflaftS 

PC A was measured for nmnferted cells, wild type- and recombinant viros- 
infected oeiJa, and lit* soluble pm*ein (Table 7). f)nly o»J1$ jj\Cecied with tlie rcctxmbinant 
vims ftxpnws PCA, and no activity were detected from the purified soluble pwteiit. Tliis 

35 result suggested that tlie presence ol the six Iwrfidine lvstdu^ and iht cntcrofcimiKr site at 
the N-Uirmiuua of n)fgJ2 fusion protein did nc4 rontplctely affect its elotfiruf ability. Tbe 
PC. A faults using factor deficient plasmas are shown in Table H. Hie PC A expressed by 
rewmbinant virus inleried ceUs was indepandettt of all factors execpf TT (prothrombin) 
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whtch sirfc|$c$i* the expressed mfgl2 fusion protein nefc similarly <xb the native protein to be 

a rf inect prornrombinasc. 

A swnnd Bet of clotting assays was done fo determine if the addition of 

soluble mfg(2 protein pruveftte rCA cxprttdo* by cdb iofcefoe) with recombinant virus- Our 
5 resiills suggf&l&ii lhat the soluble piotein was incapable of preventing the dotting induced 

by the cell lyKate, NonetUekKs, prclixnuuiry results (torn revunsthutUni of purified protein 

into insect cells show* partial PCA activity recovery (Table 9). 

ffrpthrflgabin Clgflviigc Areay 

Th* ability of mfgJ2 fu«itm protein fo clenve pix«tkrtnnbin m thrombin was 
JO examined by fhc prothrombin ek'iivi^C **$*y. Tn Figu/* 22, » virile xujrli molecular weight 

specks Of intact l^l-piouinombin wa* noted after incubation with butier end c&VJu in alone 

(ictttt panel). Addition of human factor X in tlw? presence uf calcium and factor V produced 

cleavage product* rrvrrespondiag io known derivative* nl prolhroinhm (wond panel). 

Si mi 1 13 pi o ducts were seen when incubating 1251* prothrombin with homogenates from 
15 recombinant vim* infected cell* (toslh panel}. Hflwswj', incubation of 125T-p*nLhrOinbin 

wilU uninfected High 5 eel J homogenatcs or purified protein exhibited no prothrombin 

cleavage- (Ihircl Ami fifth panels respectively). TJ\ese results wane consistent with the. 

observations from our one-rfage clotting assay* Low molecular weight products were seen 

when lASl-prorhrornban iva$ intubated with hmnngeiuUt* from wild type virus infected 
20 cells (data not shown). This might be explained by trie expression of protease in wild type 

infected insect cells (Vialurd <H at, 1995). 

Hv/inp, i 13 list rated and described the principle* or the. invention in a 

preferred embodiment it should be appreciated to those skilled in the art that the 

invention ran he modified in ariangement and detail without departure from .such 
25 principle*. We claim all modifications eomiftft within the scope uf trie following claims, 

All publications, patents patent application* are herein inenrpn rated 

by reference in their entirety to the. same extern As if each individual piiblkahon, patent or 

patcnl application was specifically and individually indicated lo be incoiporaled by 

reference in its entirety. 

30 Re.low full citations are set out for the references referred to in the 

specification and detailed legends for some of the figures are provided. 
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TABLE 1 



Clan 


Example 


Consensus 


SA 


chymotrypsin 


H D G.SG 




JO families 




SB 


Subtilisin 


D HGT GTS G 




/ family 




SO 


Carboxypeptidasc 


C G>S D H 




5 families 




SE 


B lactamase 


S..K S,N D 




4 families 




SF 


Lex A 


SM G KR 




3 families 




SG 


Omptin 


not identified 




5 families 
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TABLE 2 



Clan 


Example 


Consensus 


CA 
CB 
CC 

IT 


Papain 

3 families 
Picornaiiis 

4 families \ 
HC-proteinase 
2 families 

Lany uncharacteri 


CW H N.W W 
H C(G) 

GYCY VDH HV 
zed families 
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TABLE 3 



PRIMER 

HUFlJPt 
HUFUP2 
HUFLP3 
HUFUP4 
HUFLP5 
1HUFUP6 
HUFUP7 


SEQUENCE 

GCA AAC AAT GAA AC A GAG GAA A 
ATV GCC CTA TT A GAT AAC GAA TAC 
AAC GGA GAC CCA GGC AGA AAC 
CTT CGG GAG CTG AAT AGT CAA 
GAC AGC AAA GTG GCA AAT CTA 
TTC TGG TGA AGT TGG TGC TCC 
CAA AAG AAG GAG TGA GAC CTA CA 


343 
832 

; 633 


OA 

e*A 
DO 

r - »2 

By 
66 


JHUFLPB 


TTA TCT GGA GTG GTG AAA AAC TT 


1125 


62 


rlUFLPD 


I OA CCA AGA GTA AGG AAA TGA 


LI 908 


58 


HUFLP10 


TGA CTG TAT TTG TTC TTG GCT G 


639 


62 


HVFLP11 


TTC TGG GAA CTG TGG GCT GTA 


1134 


64 


HUFLP12 


CCA GCT TCA TCT TTA CAG T 


"43 


54 


HUFLP13 


AAT CAC TCT GTT CAT TCC TCC 


1353 


60 


HUFLP14 


GAA ATA ATA TGC ATT GAA A 


-173 


36 


HUFLP14R 


AAC GCA CAG GAA GAG GAG A 


-06 


SB 


HUFLP15 


TTG AC A TCC TTT GAG ATA T 


14597? 


SO 


HUFLP16 


ATG GGG CAT TGG GGA GC 




56 


HUFLP17 


GGC TAT CTC CTC TTC CTG T '" , 


-11d 


58 


HUFLP15 


TGA GCT ATG CCA GTG TCT GT 


-755 


€0 


HUFLP19 


CAA GCG TAG TAT ACC AAA T 


-2BB 


52 


HUFLP2D 


iAAG GCA GGA AAG AGG AAC 


-961 


54 


HUFLP21 


\GAC AAA GGA ATA GAA AGT AGC 


-601 


5B 


HUFLP22 


CAG GGC AAA AAT CTA AAT G 


-1092 


52 


HUFLP23 


GCC CAG AGA GCA GGT AGA A 


-863 


60 


HUFLP24 
HUFLP25 


CCA GCC AGG GTT GAA ATA 


3* en:J 


54 


SCC CTG TCA GTC ATT TTG 




54 


HUFLP2B 


[AAA AAC CTA CCA GTA GTC T 


3' ertf 


52 


HUFI.P26 
HUFIF 29 
HUFLP30 


TTG GGG TGA CAT T AT GC 


3389 


50 


TGA GCA GCA CTG TAA AGA TG 
G FG GCT TAA AGT GCT TGG GT 


16 

S ' 1350 


56 

€0 
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TABLE 4 

Rota of asialoGMl* NK cells ami macrophage* in fetat foss 



Expt. 


TV. • . x.* t 

Diiy 6.5 
treatment 


Day 7,5 
treatment 




DAy 1.1,5 aneay 










ivwvrpiians 
/total 


% fetal 


1, 


PBS 


PBS 












IflflO u TNF-iz 




43/fiO 


?2%* 




PBS 


2000 u TNF-tt 




57/64 


89%< 




anti-asialoGMl 


PBS 




10/59 


).9% (l 






1000 u PNF-fi 


8 


12/63 


16%* 




anli-asialnCMl 


201)1) u TNF-u 


ft 


12/5* 


22%* 


2. 


PBS 


PBS 


16' 


43/101 


43% 




TBS 


IflLWu iWs'-"/fc 


Ifi 


79/93 


85%b 




PBS 


1000 u TFM-y + 
TMK-tt u 


16 


74/89 






anti-*sialo(3Mi 


PBS 


16 


11/71 


tW 






liKJO ulFN-y 


16 


12/98 


12%* 




aiUi-asialoGMl 


loni) v nw-T + 

TNF-a Jl 


16 


89/104 




3. ctrii 




PBS 


V 


36/flft 


4T% 


<:trJ 




i TNF-ai 


8 


65/M 


81 %i 






PBS 


8 


14/.5!i 


25%* 


SiO, 






8 


52/65 


80%i 



Footnotes lo Tabic 4: 

a) N riipncaratH numbw of pregnant mice per group. 

b) Significant increase in fetal lot* rate, P < 11.005 by c2. 

c) Significant increase in. fetal loss rate compared tn PBS rcmtiol, P < O.OIE fay c2 ; 
1.5 significant difference compared to Unver dose of TNF-a, P < 0.05- 

d) Significant reduction in fetal loss rate by anri-ariulnGMl antibody compared lo 
PBS rxmtivl, V < 0.01)5 by c2. 

e) No significant boutmg nf fetal loss rate compared to PBS injected anti-*sia1otiMl- 
trcatad group. 

20 f) Rttnilt (nom 2 independent experiment* $ vinj; san^e insult have been pmried . 
e-intcrfcrnn flFN-L'1 wimificantlv bnoted felal los* rate. P * ft.HfK >w r3 
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h) TNF-a was Riven at J WW n and 2000 u in fcuparote expcTimcntK with JFN-g and 
gave similar result; the da la have been pooled for ease of pneaentaiioiu The fetal Joss 
rate waj> wgnificxintty baofiUid V < 0.005 by 
ij UnLrcated C15A/J female nnce mated to r>HAy2 males. 
!> p) innf> u IFN-g I- 2000 « TNF^ signlfccamty booslod fctol ios* rate, F < 0.DB5 by 
c2, 

k) CBA/J mice injected Hvice a week fox 4 ivccks with 100 ing/kg ailkon dioxide 
before mating significantly induced fetal Ioks rate, P < l).05 by c2. 
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TABLE 5 

Cytokine- triggered resorption in C57BI/7IRF+/+ and TRP-/- mice 



Mating Miiubiriation 


1>»y 7.5 treatment 


N 


Uay 13.5 assay 

resorptions 

/total % fetal 


IFRU/+ X +/+ a 


nil 


5 


3/39 


7.7% 


IFR1+/+X +/i 


IFN-/+TNP-« 


4- 


16/22 


73%* 


TRP1-/- X +/+< 


nil 


7 


3/57 


5.3% 


IRF1-/- X +/+ 


IFN-y i- TNF-a 4 * 


9 


5/76 


6.5% 



o) Normal C57B1/6 females {+/+) mated to DBA/2 mak* {+/+}, 
bj Sigixificaut increase in fetal loss ratn P < 0.001, Fisher's Exar* test. 
10 Female C57B1/6 mice homozygous for a defective 1RF gene (I KM -/-J 
were mated to normal DBA/2 males {+/+). 
d) 1000 u IW-y and 2000 u TfW*a wofi in/^d 
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TABLE 6 

Antibody to fg!2 prothoinbinasc prevents fcLnl losses in CBA/J X PBA/2 



mice 



Prctrc.itmeiit group Day 7.5 Iraifmertl 



Day 13. *> a*nay 



Control Rabbit TgC 
Control Rabbit IgCJ 

Rabbit JgG ointi-f£l2 
Rabbit TgC anL.-fgl2 



nil 

IFN-y + TNF-tt* 
nil 

TFN-y + TNF-a 1 * 



N 


resorptions 

/total 


% Mai 
loss 


8 


21/58" 


38% 


8 


48/55 




9 






y 


9/6* 


13%" 



a) Result from two independent experiments which gave the same reauJt. 
to b} 10W a tHN-g and 2001) u TMI-a was jnjvctad tp. 

c) Significant increase in felal loss rate V < 0.0(11 computed to iu> cytokine 
control group, fisher's Exact test. 

d) Significant reduction in spontaneous fotoJ (oss rate P < 0-001 compared 
to no cytokine control group, Fisher's Exact tost. 

1.5 c) tiignEficaVif reduction in fetal loss rate. P < 0.00*1 compared to cytakine- 
tneated controls, Fisher's Exact test. No significant difference compared to 
anti-fgf/2-treated mice which did not receive an injection of cytokines. 
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TABLE 7 

[Expression of procoagula nt activity in High 5 cells infected with 
rocoinbinanf AcMNPV 



PCA 





Time (yec) 


Mil iu nits /2xl0* cells 


High 5 cells 


>240 


<J 


High 5*:vih> 4 

Wild type AcMNPV 


126± r > 




High 5 cells + 

Recombinant AcMNPV « 


7IS±3 


319*73 


Purified protein (3 


220 
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TABLE 8 

Rffcct of coagulation farbor-dcficicm plasmas on I'CA expression 



PCA 



Plasma 








Time (sec) 


Milliumts/2xlO rt cells 


Normal 


72±A 


418±104 


Dflfioeni in: 






Factor Vil 


54±4 


1624db4M 


Hactor X 


105±5 


40±14 


Factor V 


6?±2 




Factor 11 


>240 


<1 
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TABLE 9 

The proouagulanl acllvit}' after constitution of Ihc purified protein 

PCA 



Time Milliunitfc 
(*ee) (o.iU/2xlO< ctillfi) 



H5 


>240 


<) 


Purified protein (3 jig) 


221) 


<1 . 


H5 +■ purifM pn.ifcr.in (3 Jig) 


42 


3634 ] 


IE5 + recombinant virus 
(KV) 


89 


127 


H5 cells + RV + 
Purified protein {20 ng) 


57 


1254 


H5 rt>ilfi + RV 4 
Purified protein (UK) ng) 


54 


1543 


H5 cells +KV + 
Purified protein (3 jig) 


50 


2053 


115 cells + RV + 
Purified protein (dug) 


31 


6434 
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SEOUENCE LISTIKG 



11] GENERAL ICTORISATTOW : 

C.\) AJ'l'LlCAWr: Levy, Gary 

Ui> T7TT,F OF IWEttJ'jQHs Methods of Modulating Tmrouno fcoiinulation 

NUMBER OF SEQiJRHCES: 4 

liv) CWKUBTOWDBtKIE ADDRESS: 

(A) ADDRESSEE: RERKSKItt * L'AkK 

<B) STRICT: 40 King Street West 

(C) CITJf: Toronto 

<U) SUffltt: Ontario 

( E) OCTOJTOY: Cs>Ti?if3o 

<P) 7/TH: ^3 

(v| CUKFUTEM READABJJ3 FORM: 

<A) MRHTTO TYT'S! /loppy disk 

(FO COM'XTJER: IBM PC 6Cttfr*L2bln 

<C) OPERATING AYSTKKi PC-KOfii/WS-rW 

<DJ sOPTtyftfl R • patent in Ueleasfr #1.0, Vexwlcin gl.'JO 

(vil CUKW3MT APPLICATION DATA: 
(A) APPL IC ATTDN WDMMftt: 
(H) FI7.THC DMXs 
(C) ULASSIFICATICM: 

<Y±ii) ATTORNEY /AOBW T >| KOXKATIOW : 

(M TWAt: Gravelle, Kichfcline 

(C> REPnRFWT.T/ror.KE'y 9579 006 

<LX) T2l4«X4KUIJICATI0ff ItiFHRMA T'f OJf ; 

(A> TETJtPnOTO: (416* 3 64-7311 
<R> TRutlfAX; (416) 361-130 ft 



(2) IBPORXSATIOfl POH bb'O 1U 00:1: 

(i) SEQUENCE OTARACTERTSTICSi 

(A) T,TOGTHi *CO0 base pairs 
<K> TrMi: nucleic a^iij 
<C) STKANDEONESS : «>ngLc 
(D) TOPOT.OSY! linear 

<*i1 WObkSCOLU TYPE: olh&r mjol«ic ncid 

{vil OR7CTWAL SOlIKCB: 

<A> OXGANICM: Homo unpincM 

<xij SBQUEHCK DBSCNitTiCK: iJBQ ID NO:l: 

QATCTAWKT 'i^GAAGCCAO GTfrTCCTCAC O'A'KXXiAKAA TAAATACAGT CATOGAAGTG 60 

TAAAGACVTCT CCCMCATTT TGAG&ATGTG AATAGGATT? GflCTAAAATJ AAOGGGATAT 1^1) 

AC*.R*AAAGT CATAGGAAAT CAOGTTAAAC ACATMATA'J 1 UAGATAGGCT ACAfiAOTflTT 180 

TTAAGTAATA OAATAAAACA TXTAGATTTT TGCCCATGTC AG^CAlTIfG AAATTATTTT 240 

I'AAAOCAAAA AAACCCTTTT TA A AC A AC A ft. A'JCfTATCAU ATGTCAATAT OCAAAACAAA 300 

TTAAAAGS7\G GTOCJTTfCTC TAVJWAAOC TOTTCCTCTT TCCTCCCTTf.' ABUCtCTGAA 300 
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G AGA AAG TTA GAAAACTAIT ATCATTAATG CTACATGTTT TGAACAAGCT GAraTACCA* 
UUXJGCXTCAUA QA&RAWrAU AAGAAOCAIX' tfJSJOAtfAOAi:: AAAWAAtiAi;; tfttXCTTUC 1 4B0 
raOOOCTACT! TxX:7iCVi7tAftA ATiGGGCAAAC ATGCTOTAfiR CAAGAGAAHr VCtsGCJiCUCh *>4n 
CACTGGC ATA GCTCAAAGAT TCACAWTGA GCAGCTGTGG AAGATGACAG TACAATTACC 60 U 

*AAATOTC«A AftXVXAAAM AOOCftOCUC lOuTTTf 'IWJ' CAAACACAAT TATC'IVCTTT 660 
T7\ AATCtfiGTf! TTAGACATTT AGACATTTAT' AT7iC7\CTATG CTACGGACA7\ AGGAATAQAA 720 
AGTAGCACTT T'iTTC'TC C AC X&tfXfflCTT CTCTT1TIVA AGTAGATGAA GCAAAAGTCA 7*0 
At'TBCAATAG TCACAAACeO• CTaCWTSTT ACACTTftCAA ACTrttVAAAA CWXTTTAAUA 840 
TTT^A^TttA AAGTCCAACA TGAAG/iAAAT ACAGGCTCCC CAATGCCCCA TTCTAAfiAAa 900 
GAAAAAGGAC CAVnYCAlV TTAffltAAOCJT TJVTCllCrA TAGACMJXTT CNATAACTftG ^60 

CTCTT'^ACJ 'JT TTATCTTTAA AAAC.'TGTTTT TCflACVTGAAC? TTACGWI'AA WA'm'ACTT 1020 

CAAGCGTAGT ATACC AAAT T ACTTTiAGAAA TOCAAGACTT 7TCTTATACT TCATAAAATA tflgD 

cothitcaaa cntM'rctrG ttcoctokit acatttcact ataavaattt caatccatat ihd 

TATTTOrATT GAGAGTAACVT T7\CAGTTTTT GGCAAACTGC GTTTGATGAfi GGCTATCTW "i 201) 

TUTWnUITO CCJTTTCXAAA ACl'lClCATU CAAAfJCCJ^e CACCcmcc 'JUUUAACACA 12 go 

arawcw nw Atwr.c at ^gccgctatt aaagcarctc CAGcr.cran c-AcrecCTCC "1*20 

TGGGC5TTrAfir AGCACTGTAA AGATGAAGCT GGL'TAACTCG TAC1GOCTGA GCTCAGCTGT 13&0 

TCTTGCCACT WCWTOTT TGGTTCKiCC' AAAOAA'JCAA ACAOACCAAA TTaAAUATGA I'j40 

AAf;AGOAAAV CrfVKTWITOC l>CrP0AC3ACT AOAAOCAGA GfiGAAATfilT. AAGAQGCAOC I^OIl 

GGAGTCCCCC TACCAGGTAA GCCTGCCCCC CTTGACTATT CAGCTCCCGA AGCAATTCAG 1^6U 

CAGGATCGAG GAGGrfGTTCA AAGAACTCVA AAACC'l'CAAB OAAA'IVCTAA ATAC3TCTAAA 1620 

OAAA'fU'f IW CAAGAUTOCA AtiCTOTAQCft TrtAltfACAAC flCACftCCCftQ GCAd*ACGG 1*B0 

AjCTOTTOTTA CnCAGTACAG GAGCCCCGOG AGAGGTTGGT GATAACAGAG TTAGAiGAATT 1740 

AOaGAGTGAG GTTAACAAGC 'JCTCClVrtSA GCTAAAGaAI tfCCAAAUA<*5 MMTOMTCT 1600 

ArTTCATCG'J' C0CCTOCACA MXTCPATffl TOTAAATATf; AA<VAACAT&0 AAAATTATCT IHOO 

TGACAGCAAA GTGGCAAATC TAACATTPGT TOTCAATAGT TTCGATGGCA AATGTTCAAA 1&20 

CTOTCCCAOC CAAGAACAAA TACACTCAQii 'ISX:AiX5TATC TfeTAATAATO TTTTCYVATC 1980 

ATATGTTCAT AAATGTTATA CACTCAGAGA TGTATCTAAA AGATTAACCT GAGTCAGTftA 304 0 
GT TAAiO 'AG A TCACAGATTA MnW/DW TTA'V^AACOT CC AC ACCAAA AAATAAATA'J' Pn 

CTTCTCAAA? AT^ACCACAT AAATATGACC T/vATTA C AAA ATCATAGTTA GTTCTCTATC 21 SO 

CACTGGAAGT CACTTPCAAT TTTAAGA'JCT TATITOTTA A TCXCAiJAr.X v r ACrrOCAiKS? 2220 

AC AG ATTACIA CCTCHTTTCT CCTTTATAAC ATTAGGTTCT TCTTGTGAjGjG CCTTJwiGCAT ^^.110 

TTACTAAACA CCTTCAAGTA AG'ITTAOM'AA ACTITTCA'PTA CTCiCSCAVlGA TfUAAVlATC 2340 
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AAAC TGC TTT TGTACA9WTA AAGAATTOT CACAUKAW OTTTCTATTA ACAAGATCCA *40n 

W.VCTTCCT TTrATTTCCC ClICAG-fTCA ACATCTAATA TATAAArjATJ' UCTCTGACTA 2661) 

CTWVRC^ATA CCOAAAACAA OCAiTKwuAC CTACAGAGTT ACACCTCATr: f.OAAAAATAG 2520 

TAGCTTTGAA GTTTATTGTG ACATGGAGAO CA'JCJX^UA GGCTGGACAG TGCTGCA<X!C P580 

ACCFCIWAT IXx^GCACCA AOT1CACCAG AACATGGCAA ftACTAOAAAO ttAOGCTTTBG 2660 

AAAOCTCAGA AGGG7iATTTT ©GETGlVWrtAfr CtiA'l'AAAATT CATCTTCTGA CCAAGACTAA 27 00 

CTIAAATGAW L'lVAOAATAG ATCT UUAAG A 0Tf;0AACTAV ATUOC'TTGTA 1*760 

'JG7>TCAGTTT TATCTQCCTA ATCAOTri'lT CAAATATCGT TTAraCGTTft OTAACTAS'AA 2B20 

TOUCACAGCT GGAGATQCAT rACGTTTCAA f:AAACATTA£ AAOCACGATC 'PGAAGTTTTT ?RB0 

CACCAL-IVL'A UATAAALiACA A'JUATCGATtt TCCTTCTWfi AACTCTGS'JU 'J^UACTACAfi 2?4n 

TTCAGrcnTU^ T^nrrTCATC CMCTCTTTC TGCAAACTTA AATOHCAAfcT ATTAOVACCA 30DU 

AAAATACA<SA OTTGTCCGTA ATGGGATTTT OTrtcXXTAOV TUUCCTGGTG TAAGTOACCfi 30<JO 

ACACOCTOfiT WITTACAACT QCWttfTCAA AC5AOSCTAA<3 ATOATCATCA C&L'IVAAGCA 3121) 

m-frAAOCCA TAAATCATTC TGTTCuTK.T 'TV-CACC'I AIT CG'ITATCTAA TAGfiGCAA'N" 31 BO 

AATTCCTTCT TTrA'J'A'lVJ-J' 'fCATAGCTAA AAAAT3ATl3T* CTIWTOCTA GtfrTCTXUG 324b 

d'ACACAGCA TTTGAA ATA A, AGCTGAAAAA CAA'iXSCATTl' TAAAGGAGTC CTTTGTTOT'i' 3300 

MWTCTTAT CCAATGAACA CTTOC?u\GCA ATTAOC'AATA TTCAOAA1TA TACATTAGAT 3*6n 

TTACAATTCIT TTTAA'I'TTCT ATlUAAACTT TTTCTATTGC TTGTATTACT TCOTClTATTT 3d 2D 

AAAAAAI'AAT TGTTQGCTlVi GTttTCOTPACC IVAUUUCllSV AATCCCAGCA CTTTGGAATK 3*80 

TCAACCCACC; CACWTCAC:fT GAGGTCAOSA GTTTCAGACr: AGCC*SGCCA AACATOTGAA SSflO 

AraCTGTCTC PATfAAAAAT AC: A A Aft AT 1*A ©CCGGGCATG GTGGTACATG CCTflTOATUA 3600 

ACtX-JC'hl'A TTAAAAATAC AAAAATTAfX: CCCGC&TVW CUACATGCCT CTAATCCTAC 3GO0 

TACTTCG031C GCTCKJGCAG OWfiAATCOW TGAACCTGAG ftflflftACMXiT 'U^CAUTCAGC S72D 

CAAGAATGAG CCAHTOCACT CCACCATOGU TCSACAGAGAA JiACTCTGTCT CAAAOAAAAA 3780 

AATAATAAAA TTTATTCAfiT uGGTCGATTC TACACAAAOl* AATCTGTATT TOGGCCATftA 3940 

TTTAAGCACA TCTCAaCKTA *f A'JCACTCTT TTCAGSCTAT AATTATTTXX.: OTAATCTKA. SSOl) 

TTCWAGACA AACTTAATCT ATATCATTTA CmWAAeA UAACAACCCT ACAGCATTTf 3960 
GGTTCCCAfiA CTAACJGAAC TAATATCTAT ATAATTAAAH TTCTTCATlT ATCAITCATG 

AAATATAAAA TACTTGTV; A T TTAAACOC'lT TAAAAATCTG GUAGCATAIiT GTCACf:f:f:AA 4OB0 

AAAT;OAT'PC:a CAAAGCAATG TAACTOTGAA GACCAGiV^TT TAMCCTAAT 'J'CATTTArAG fl!4n 

ITrATAACTC CTTAfGAWT TOATGTTOAA AACPUVITTA ACATGAAAAT TATCTT0C7C 4200 

TCCTCTV5TC7 1 OAACAATAGC TfTTAA TTTA AGATTGCTCA CTAmXjTAC'J' AGACTACTOG 4? 60 

TAWriTTTT TCGGGfiOncn TGGGTACOCA SWJl^TUOCrA ATGAAGCATT TACTTACAOS 4320 . 
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CTATCATACT CTGAGCCX'AA rrn'ATCTfltt A7iAGCAATAA TATCATTAAG TGATTCACTT 4380 

iwtaisaaogc TfcAcrrTTOTr taggacag^t agaaaaca*jv aaivttcaaa tatatagaac 4*40 
agtagttaaa atactatata Tn'CAAOfctf'j' < sgotcgtaga ttgcttattt tactatcaga 4 BOO 
aaotaaaw:* TwwrrmR cccaaacaga agtatctgta Arrrrr&iM CTCttGMVf 45&o 

CTG GAATOCT ATATATAATA T IT A ^ A AO AC TTTTTAAATO TGTTT7JSTTT CATCATCGTA 462 0 
AfcfcAG'JGA'iC 4C30 
m INPORXATIOM FOR SE« IP WO; 2: 

(A) LEWGTH: 4>S amino aci^f* 

(fll TYPP.: Mjuioo acid 

(C) STKAW I )KfJMP*S f? : s>iTiy.l.<! 

(J» TOPOLCG*: linear 

(ii) MUJjW'.rU.Hl TYJ>P.: ptipLlciu 



<xi1 SWRIKR T^FSrPTPTIOST: SEQ ID **U:2: 

Mi-! I. Lyii Leu Aid Asn Trp 'JYr Tl'P lAU S<?r fcrsr A 1m V*l T.rn AJ«n Thr 
IS ID 15 

Tyx Gly Phe Leu Vol Val Ala ASP tan Rlw Thy <3lu BJu TJe lyn A:;£J 

xu 25 

Glu Altf Ala LVS ABP VM fro VnJ mixj Lftu Glu Ser' A/Q Gly Ly* 

Cvs Glu ulu Ala Gly 0'iv Cvs ^> Tyi* Girt Vai ser Leu Pico Pro Leu 
SU SS fcl> 

Iter Lie gId Lew rro l.ys: Cln Phis Sea- A/$ Tie Glu Glu Val Pbe Lyb 
70 75 ttO 

Glu Val Gin Asn L*v r.y:> Clu lie v*l Asn ser Leu Lyb Lys Sex Cys 

8L5 VO !>5 

01 ti A-;p f;y-*; Lyjj T.cju Gin Ala Asp Asp Asn Cly Asp l>ra 15 ly Axct A*;n 

100 1GS 110 

Cly T.c^i Leu T4*u Pyi> Se^t* Tux Gly Ala Pro Gly Olu Val Cly A*>n 
115 X?U 12$ 

tsr tj Vwl. Ar.g Gin lirtu Giu Sex Glu Val ASXJ Lys Leu Sc:r Rnr 01 U Lou 
130 140 

Lys Arvi A"l« T.y.*; cslu Glu lie Aexj Val Leu His £ly A^ti Lev 01 v Lys 
IdS 1^0 15S 1G0 

Lc:ij A*-n Vrfl Asn >3et Asn Asn Jle fJlii Ann Tyr- V«l Asp Sei* Ly3 

IfiS 170 

Val Ala A&n Leu Thr The Val v*l Aj:ti Siii- Leu Atp Gly Lys Cys Sex 

lao IB? 190 

Lys Cys 1*1-0 ber CIti Glo Glr* lie Gin ser Aro Pxo vol Oln His L«*u 
195 200 205 

Jl<? Tyr Lys Asp C,yr. Sex Aep Tyx Tyr Ala Jl© Gly Lyi> Arg pc?r 8or 
210 215 220 
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Clu "l^r *jyr Arg vai Thr Pr* As* l>ro bys Asn Ger £t±r Phc Clu Vol 
225 2\\0 23.S 241) 

Ty i Cyc Asp fcet Glu ihx Wrti. Gly Oly Gly Trp "Jlvr val Leu <5Jn Alo 
24S 25D 255 

Arg T.<:u Asp Gly Ser 'llir AsjI Phi: Ttir Avg thr l*p Gin A£p Tyr J,ys 
260 265 avn 

Ala Gly PJiu G)y ma;ti T.<m ATQ Ar<J Glu Phe Trp L«v 01 y Asn ASP LvS 

lie His Leu Itfu Thr T,y:? Ser Lyb Glu Ket II* L«« Ar« He Asp Leu 
291) 295 -JOD 

Glu Asp rhe Aan Gly v&2 Oly J.*iu 'jyx Ala Leu Tyr Asj> iMn l»he lyx 
-*«i> 310 :j.\5 : i2 n 

Val Ala Asn Glu Phe Low t.y» Tyz Ara Leu Kis V*l CViy A 5T > iyr Asn 
32?> 330 Jib 

Wy Ifcr Ala Gly Asp Ala L*u Arg Phc A-sn Ly3 His -Ty/ Aw» His Asp 
3«0 345 "J5D 

I.<jv T.yp l>he The "Jlii- Thr P/i> a^j J.yr* Asp Asp Aep Aig Tyr Pro Ser 

.ifiS 

Gly Turn Cys Oly Leu iyr Tyr Ser fi. ? r fily ?rp l*p PA* Acp AJ« Cys 
370 375 Atill 

r*nj Ala ABU Leu ASK Gly lyS Tyr Tyr His Gin Lye Tyi Avy Oly 

*yo yj$ 400 

VaI Azxj AtfH LTly He i>he Trp Gly TJU- Trp Prr> £3y vol Ser Glu Al* 
<Uih 41D 415 

Hi.* Ptxi Oly Gly Tyr Lya. Sex Ser PJir. I/y:i Glu Alo Lys Wet Xet lie 
420 42S ^JO 

Ara; Pra I/yii. «5« .Pho J.y* rro 
4?5 * 

f?.} INFORMATION FOR £EQ ID W:}: 

<i1 SfcOUBNCE CUARfcCTERISTTCS: 

(A> LENGTH: b«OIi h*Rc pairs 
(B> TYVH' nucleic acid 
(C* .^'KAWDSDClBDi; : single 
(D^ TOPOLOGY : linear 

(ii) MOt^TLfi TVl'S; other nucleic 

(xi) Sequence dcscripttow: SB0 I'd wo:3 : 

CATAAG^CGT CTC'K^CAAA TTCTTCATAT ATACATTTCC! CCTTTGCACA T7CAGTCTK3T 
ATAG CTTATT TCTATACOAO AAaAAAAM'A TTCAAATTCC TTCTfjCACTG CTAAL'AGSCA 
ItrAACtiCTCA QCAAAGCCAA TACG^OTTAT rJ'ruOAGl'TGG AGACACVTlKr AOCCCCMCA 
TiCCAGiiCTT CTOAClAl'AOA AAUl^JGCCT GCCTGCCCTG C^TiiAtiAAT .T : 1^GAAGAGAG 
TWVTTCAOTT AGAATTAAGa GGCAGTAGAO ^AAACO'C:TTG GGAAATCTGG TTAGA^CAl' 
AAATATGAGI* AC1YXSACATC OTCsGTACACA OCTGTGATCT CTQTCl' ri'AG GAGGGAGAGG 



60 

iao 

'AbQ 

100 

*e>o 
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OACAGaGATC AfifSAOTTCAA GGCCAGCCTG &GCTAC1T&A tfACCCAOTCT AAATAAATAA 
GAGATAGATT JICACMUTUCC TrPAACTAtf* ACAGAGAAAG AATTlYjCTJT TATCJWUTL' 
AttTOkCOCTC AAATA71TTTT TAACTAATAA AAWaW AATAA&AAAC CTTATGAf-flfiT 
CAGTATGCAC AATGAACTTA ACAV>GACGC CCAflCTCCTG AGCIGAGTUA TCCiGGAAGGA 
eAGOCACTGe CTCTCaTSTC TTOGTCACOT GCTTCCAACT r/JTfTAAOfJA <":TnAC:CATTA 
C ATACCCTGC ACAGTCAGGA GAAAACAGCC GTATfCTCTC CCARTTCTCT TCCCTTTTAC 
AAAC7iGATGA GAGACACACA CMMGAATCC ATTTAAAGAG CGGACCTTTG TTCTGATTAG 
OCUCAATriT AAOW:TTAA r,AG*TTCACAC AAAGTCTAGC CTTCAAAAaO AAAAGAOSYT 
CCTCAAACTAG GGAGGAAACA GAATCAmV CATTTTOfiTG ACAFTTAGTO G 5AAG AAG C T 
CACAGACATJ* TAliAWnW AACTCTTTCC CCACTAGTGG ACCAAGTATA TAATATUGTA 
TCTTTTOGrtC ACTOGTATTA CAACTGTJMT VIAAACAAAA ClACTTTCCTT fiTG-CT^TW 
AAAAACCCAG ACGCTUAA'IV nWATACM TCCCTOGC^C CCATGGCAGG CATTCTATTfi 

imMMrrr tcacti::acw:; gacatgaoag catttocsctu gctucgcitc ctgaugaccc 

TCTCC7CCTO TGTGGCGTCT GAGACTGTCA TCCAAATUCO CrCCOftnCTTl' TCTT^CAACO' 
CAGAACGOCT GAL?rCA£3yCX5 GOOGTCCCTA TTAAAGCGCC TGGTCAGGCT GGSCTOCCGC 

ACyrcif.A/tfsriA Tiw;r.irrTr:f: togttgottg tg GCTCMTTT OTOCttCiOtfr Wtfri-COCTCC 

CGAGOGOTGG AGGAGCACAA CCTGACIGAU CGCCTGWSfi /iTGCCAGOGf. CCAGGCTGCC 
TOOXTGOGA UGCTGUAGGCj CJ^CGOCAOC TGCGftGGGGA GOCAGTGCCC CTrCCAGCTC 
ACCCTCftCCA ^r^TCACCAT OCAGCTZCCG CGOL'AGCTrC (XftGCMOftA r^Al^CTCCT^ 
AAAGAAGTGC GGACCCTCAA GGAAGCAGU^ OACAGTCWA AGAAATCCTG CCAGGACTGT 
AAClTGCAGtf CTGACUACJL'A WJOJkCiVK.CC G03OGGGAATG GAGGUAATGG ACXYKSAGACA. 
riCCGAl^ACA GTACACTCCA GGAACTGGAG ASTGAUUTtt* ACAAfinVfilTC rTCAKAOCTC 
AAGAATGCAA AGGACCAGAT CWKWflOCTC CAnGCtfiCGCC TGGAGACGCT CCATCTOGTA 
AATAT^AACA MVkTTOAGAA CTACGTQSAC AACAAACTOO OAAftTOTAAO COTTCTOCTC 
AACAGTTTCG ATGGCAAGTG TlCCAAVfUT CCC*GCCAAG J\ACAC*\TOTA GTCACAGCCG 
CCTAGO'iVJTA A'^SAUGGTCA TaCAC/PTTGT TCATCAAAG'J TCTAXAUCCA QA'£AtflH2UCC 
ATAAACA«PTA AOCCGAOG5A GCATAAGTTA GT^CAGACTTT CACCTOTTAA GTTATGGOAC. 
GAGAAAC&AG TGTTTTCTCA AA'lXaAGACAA C AG A A ATOG T" AAATGATCCA CGTACAAAAA 
TCC'TATTAGT TGTACTCGT1' ACAWCCGTC ACTTQCAAGT CTCTAUAIX?! 1 TCCCTGCTAU 
GTCGACCAAC AGACGAQCAG AAACAteATTf.' CtOCOCGAAT CTGAACACAT ATTTGAACAC 
AOJAeAGGrA TPJUAAGStT CCTfiGCTCTG CTTGCTTAGG 1XXX-TCGGAA iGfijCATCTOCi 
fiflTGGCTfiAT WGCTTTATA AGGCTiTCAC AAACAATCTG CTGTGCTAGG TTCTCAAATA 
TLTAGTGAGA ATCCsCAGATl' Tl T&T7\CATG GAAGCATCTC TCICTCTCTCrr CTCCTCTXMC 



4i0 
480 
S<M) 
600 
6C0 
720 

840 
901) 
9€0 

TOBI) 
1140 
1200 
2^60 
l^JJO 

1440 
)^00 

1C20 

1800 

1920 
19110 
2040 

?.lon 

2160 
22^0 

2340 
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CTCTCTCTl'fc torCTCTCTC TCTCTXTTCTO TCTCTCTOTC TCTCTCTCTC TClVfClCTC 
O'ICCCTCCCT CCXTCTCTCT Crj'C'riTGTGT GCGTGTWTfi;': 'IXXSGrjA'UGAG G7iCACC;t(tfA 
GAACrJKJGUU GfiTTGAGACT TAGTGCATAT UCATCCTCAC CATTCCAClT AGTGAATGTT 
AACACTATTT AAOCTCACAU ACCTAACAGC CTTCTOTCTC: CGUATTCCTC PrATTCC L'AtiG 
ACCTTlXSTGG ATGGGTTGCC AC&CCCTCTU U'G3TCATCOT OTCTOTCfA^J TeGATGC*3AC 
AO&GTAGCIGh TAACT'rrCAT TTOGAATCTH TWfcGmttW AGGTCATCA'P HTCftTAGAAT 
Ci'-rATCAl'TA ATGACCAAfsA VACAlttCTCA TGTTTAAGAG AflATtttUAAfS GTGTATATTA 
AATATCACAT G5GCATATAAC TTCTAATKAC: ACAAAAATAT TCTGOTAttrT AC'ITTTCTCC 
TAAAACC?f J*0 CCAC?J!C1VCA GAGTTCTAA 71 TACATCX&AA CAGAPTATTG TRTTTrACAG 
GAATCTTATA TTGAACT90'0 TlTAOCTGAC TCAJiATTTTA TTAAAA7TAA CTGGOSAaCAA 
ATMTIWXC TCTAATCTCT ACAAAAACCA CCAAA'J 'GATT ACACTGAGCA VPAATTATAAT 
CACCCTSCTC CTAWrCl'AG AAACCAAACT GTOAAA'J'A'l'T CUCi'GACTGT AlftCSCTTCCT 
HAATAATAAA TTCAGGATAA CAOTOOCATA YTATTGGAGA ACCCCCCCCT CCCTTTTAAA 
ACTC3GAATC* TTTTA'ICiTCA ATCTCAGGTC -TiAATACtiAAT GGOTTTCArSh. ACAGTGCT3* 
OUACTOAAGG CTGACATTTA GAAL'ATATAV AACWATTTCT CTAAAtfTCTG CTCTAAO.AA1' 
TCCTGA'nTJT ATCCIAGGAG ACTTRnACTO CT^rCAACGT TAAGOCAfiAO OAA'JATAATG 
OTTATGAGAG TAAAACJHftC TG'JKTAGOTAC ATCKlGt.TM CTWTCCCAGC TCTCTClAOTT 
AAWCVXACT TGCGGTOGGA JVAACTCXttfU ATC'VfCCGGG AGACTA*f;TA AC'J^TATAAG 
CAAGCTOGW CTOATATCCA CGTCGTAAGG OKCKmtC WTTCAGTGA AAMTCril'AL' 
AGTGATTGSC AGAOTTTfc'llfc CAWi'CATTG ACCCTC/iTTA AA.CCl'lXX'AT ACACTTATTf! 
TTACTACTLT TTGCTCTTAG TfiTTOCCAC^ ACUATTGCCA TTCAATrfJC/M? VCCHttSONC 
TTUATAAOvC CWftJCTO TUAGECCTTA GTTAC^-ATCT CTl'AUCCTGG TTCAGCAGAO 
TCTATCAGAG CCAGGTTCC'T CTATCACA1A AACTGTAACG OAAGTGAAl'T GTCCAATTCr 
TGTTGAOTT:r CAOACTOCTT GAGGTGCATA p&m-UACl* ATAAATCCCC ATlX'fTlTAT 
ttCTTfTCCTT CCTCCCJCTT CUAGTTCZAAC ATCTAATATA CMAGATIUT TCCGACCAC? 
ACGTCCTXK.; AAC CaAGAAG C AGTOTCCCCT ACAUAGTTAC CCCTGATCAC AGAAACAGCA 
UCTTXGASGT CTACTtfTCAC ATGGAGACCA TCGGTmCAGC; CrCUACOGTG CVGCACQCTC 
GCCTTUA1K5G CAGCACCA&C TTCfciXAGAS AG1Y3GAAAGA CTACAAAOCC UGOTTTGGAA 
ACCTTGAACK ACAATl'i'TGG TTGGGCAACfi ATAAAATIVA TCTTCTCAGC AAttACTAAGU 
AAATGATTTT GftGAATAx.w CTTCAAGACT TTAATGGTCT CACACTTTAT GGCT7G1WPC 
ATCAGTTTTA TGTGGCTAAT GAATTTCTCA AATACXtpAT)' ACACATCGOT AACTACAATG 
OCACCGCAGG GSATCCCTTO LVmCAtfIC GACACTACAA CCA7XSACCTO AGOTTTT^TCA 
CAACCCCA<?A C*vUAUACAi> k C GATCGGTACC CC1WCCOAA CUXiTGGGCTC TATTAOAOCT 



2aDO 
2460 

55520 

2040 

snroo 

27G0 

2fifi0 
2?40 

3120 
1240 

rung 

3^60 

3S40 
3* DO 
3680 
372D 
J 7 BO 
3840 

3560 
40^0 
40H0 
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GTTTGATTCA 


TVkTCTCTCTG 


CCAATTTAAA 


lUSCAAATA? 


TACCACCAG* 


4380 




TurrccGrAKr 






iVTfTVir.TATA 


AACCARr.CAl'" 


4440 




CTAnAAttTVtt 


TCr.TTC7\AAn 


AGGCCAAGAT 


GATGATTAGG 


CCCAAGAATT 


4500 


TCAARCCATA 


AATTGCTAGT 


GTTCATCTCT 


CTGGGCAOTC 


ACTA'fETAAO AfttlUKUftOA 


4560 




cxwptacca 


T ATOTCTCAfi 


TTTATATTCC 


TTTCCT7*TGG 


CTAAACATTT 




CCTTT«A7\AGf 


TTTAjCAGCTT 


TTAGAATAAA 


GCTGAAAACA 


UCTAAAAAGA 


UWUTATGTT 


4680 


CCTCTTATAT 


vaooaaixxt 




OOAAATATTG 


ACAjYTTATAC 


ATTATAATT,?. 


4740 


CfcAAAttTTTT 


CATTTTTATT 


AGTTGAAAAG 


TTTCCTAATA 


TTTTTATTAT 


TTTTATAATA 


4B0O 


AAAACTAAAT 


TATTCAGCAA 


GL'TAGATTCT 


ATATAOGCAA 


crrTrrA'iTTT 




4BG0 


AAATATACAL* 


ATTTCAGAAT 


ATACCWTfCfc 


TTCCA<5«TAC 


AftfTCAAACHV 


KAAGAAC9CT 


4920 


ftCTATTATCT 


TTCCTCTMC 


AAGAACPPAA 


ACCATTTT7\G 


TTCTCAAGAA 


GAAGfiflCAOft 


4<iH0 


GATGfiGATTG 


GGGGCCAGflG 


A C AATATOTA 


TAGCTAAATG 


'J'ATTCATCrA 


ATGCAAAATA 


iUiO 


1 TXJUCATTAAA 


A'J'ACCTAAAA 


AKTOOTAGC 


ATAATATATC 


TTJTCTTCCCr 


FTCCAAITUA 


5100 


AAAATVnATCT 


TACCCTGTAjG 


ACTTTGGTTT 


AGTQ5TAATT CACTTACTGT 


TTATAGCCTO 


hUO 


'JTAGACCGCU 


WAfJAAAA^X: 


TCCI'fTAaW 






ACftvnxTrr 


5220 


GTGATGTAAG 


GTGCTAGACT 


ACTGTAAGGT 


TTCCTTGGGG AAAGCSCA7GG 


TAAGGGAAAA 


s^ao 


CACACTGGTT 


TATATTTTVSA 


AAWCTAATCC 


TAA'JVCCAAA 


ftCAATACW 


TC^XAOSAC 


534 0 






CTTTTCTACA 


ACAAATGTAT 


T1WPTAR6AT 


GAATTTGG5A 


5601) 


ATT 












5403 



(2> INFORMATION FOR SEQ ID HOi4s 

<i) SRQDTOCE CHAKACTOPTSTTCS! 

fA) J.ftlCTBs 432 nraino iinjcte 

(D) TYPC: amino acid 

IC) STRAMDEI»fGSS : cijl^ie 
MDLDCUUR peptide 



|xi> SHCXTEHCR nRSCRXPriON: SEQ ID 170:4: 

Mec Arci Leu Pro Gly Trp Leu Tru> Leu 5«r Ser Ala val L*u Ala Ah 
1 5 10 15 

Cye AT<y Ala Val Glu <Slu His Asn Leu *rtir Olu Wy taai 01 v> ae*p A5j> 
^0 25 30 

Ala Cln Ala Al*i i"!y« Pro A)* A.rg LfclJ Glu Gly Ser Gly At g Cy«; 
35 40 4S 

Glu Gly 5»n*- Gin Cyfc Pro Phe Girt Leu Thr Leu Pro rThr Leu Tnr lie 

50 S"> 60 

Gin Leu Pre Ar<f Glii Leu Gly aer Xet ulu Olu veil Leu ly* ulu val 
70 75 60 
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Arg TJir T.<m Tyj; M« val A,?p )<rm i,ys Lys ser Cye GltJ Aup 

R5 SO V)S 

Cya Lys Leu CrXn A>.rf A* L ) A*p Hi* At H A^p Pro Oly (Ay Asn Gly Gly 

J DO 105 lie* 

Asn Gly Ala Glu Thr Aid, Gly Asp &r*r Arg V?0 OlTl Glu Leu Glu Jit*x* 
11* 120 155 

Gin val Asn Lye Leu t*er Ser Glu Leu Lya Aj^i A1» V.y* Asp Gin lie 
13D :ns i<jO 

01 7i Cly Lou Oln cly Ar« Leu Glu Thr Leu Hi*; Li*u v«j A^n Met Asn 

i^S iGO IS*, ifiO 

Ami Clu Asn Tyr Val Asp Asn Lya Val Ala As» Ixsh Tin Val Vol 

its mo 

V*l Akti .Ser Leu Asp Cly Lys Cys Ser Lyi; Cys; Prt> 5or Cln Glu His 

1M\ Iflh a<>D 

Wc^\ C'l >i ftm cln j'ro val Gin His Leu lie Tyr Lys m_' 3I > ty.* vex abp 
1S5 200 205 

niw Tyr V«* l.cv Cly Arr? Arn Ser Ser I5ly Ala Tyr Ary V»1 Thr Pro 

215 ^^n 

Aap Hi.'; Aug A.™ ffer $cr i»h* Oil? V*l Tyr Cys ABp Mel Giu Thr Mot 

MS 230 235 240 

Gly Gly Gly Trp Tbr V« I X-nu 03 n A "I* Ara Leu Asp Gly Ser T3ir Ar;n 
3*7> 2D0 

Phe 'Thr Arg Glu Trp Lys A tip Tyr T.yi; Ala Cly i'he Gly Asn 2,«u Glu 

'J CO 265 2*?0 

AT8 Glu Pbe Trp Luu Gly Asm A?:p T.y:; 7I« His )<*U J,eu Thr Lys Ser 

2*0 285 

T-y* Met .lie Leu Arnr lie Asp Leu Glu Asp Pin* Ai;n Cly Leu Thr 
290 2<JS> 300 

Una Tyr Alo Leu Tyr Asp Gin pbe Tyx Val Ala Ann R.lu Vh* Leu Lvb 

m 310 315 320 

Ty/.- Arg I.cjn Mis lie Gly Asn Tyr Asn Gly Thr Ai« G)y A?;p Ala Leu 

Ar 9 Phcj ter Ara His 'jyr Asn nis Asp u$u Arg Pfm Ph* 'Lta Thr i>xc 

3i0 :us 350 

Aftp Art? ?v.;p abd abj> Arg ivx l'ro ser GLy Af;n Cya GJy Lnu Tyr iyr 
355 HM) 

err S»r o\y Trp -yrp rhe ABp Ser O/s Leu Ser Al/% A::» I-ou Asn Oly 
370 375 3*0 

Lyi; Ty/- Ty r His Oln l.ys Tyr Lys Uly Val Ax*r Asn Gly lin Ph« Tr D 

3 9Q 39S 400 

Gly Tbr Trp Pro Gly life Ann CO" A)b Cln PrD UlV Gly TVf Lyf; Sr.r 

^ittS *10 6 i5 

-Sov Pb« Lys Gin Ala Lys Ket Met lie Aro Pru T.y:; A*n l'hc Lys Pro 

42U 42h 430 
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FIGURE 2 

10 20 50 (SO SO 

MDU5*-Xl.DKA 1 ATGAGGCTTC CTGGTrGSTr OT0*OTG«T 7C7GCCCTCC TCGETGCDTG 50 

KUWAW-X1.HHA 1 CTAACTGSTA CTCOCtCWC TCNCCTOPTC TTGCCACrTA SO 

60 70 00 90 10D 

WUSE-Xl.mA 51 CQOlGC C ClGGAGGAGC ACAACCTGAC TGAttSSGCtC GAGSATGCC* 100 

HUKAK-Xl.DHA 51 aSSTTWTes CTTGTCOCAA ACAATGIlWic ACWGKAATT AAAGATGAAA L0D 

110 120 L3Q 140 150 

. DMA 101 0C6CCCAGGC TGCCTGCCDC GCGR©5CXGC AGGGCAOCOG GAG5TCOSAG 150 

HUKAW-Xl.aMA 101 GAGCAAAGGA TGTCJCCCCA CTGAGACIAG AAAGCAGAGG GAAAWCGAA 150 

150 170 H0 190 200 

KOU.SB-Xl.0Mft lil GGSA GCC HGTKCCCTT CCAGCTCACC C1N3CCCACGC 5GACCAXCCA 200 

H1WW-X1.DMA 151 (JaGSCACCCG AGTGCCCCZA CCAGSTAACC CTGCCCCCCT TGACTATPCA 2 DO 

710 220 2J0 ?40 23D 

KOU5E-X1.DMA 201 GC7CCCGCGG CAGOTGCCA GC&TCGAGGA GGTGCTCAAA GAAGTCC£GA 250 

HlWAN-Xl.lXiA 201 GCJCCCGAAG CWltTCWW GGATC6AGGA GGTG7TCAAA GAACTCCAAH 250 

260 270 £€0 2*D 300 

NOU5E-X1 .SHA ?51 CCCtCAWCA AGCRGTGGAC AG7C7GAAG& AAfCCMCefc GGKC7GTAAG 300 

HVKMJ-Xl.OHA 25 k ACCTCAAGGA AATCGTAAAT Afire AATC7TGCCA AGAC7GCAAG 300 

310 520 330 340 350 

M0CT5B-X1.DNA .101 TTGCAGGCTG ACGACCATCG AfcATCCOCGC GGSAATGGAG GG- 3!>0 

J1UKAN-X1.DMA 301 CTGCAGGCTG ATCACAAC05 AGACOCAGGC A6AAACG3AC TGMGTTACC 3b0 

360 310 360 390 400 

MOUSE-Xl.AHil 351 -AAT—GGA GC A£ftO* CACCDGRGGA CA/GTAGAGTC CAGGAaC*GC 400 

JTOHMr-JCl.JM 351 CAGTACAGGA GCCCOCOGAG AGGTTGG7GA 7AACAGAGTI AGtaAATTAC 100 

410 «0 430 440 450 

MCUSE-X1.WA 401 AGAGTCAGGT GAACAAGCTG 7CCTCAGAGC IGAAGAATGC AAAGGACCAG 150 

HUMAW-Xl - UNA .40^1 AGAGTCAG<3T TAACAAGCTG 7CCTCTGAGC TAAAGJLMKiC CAAftGAGSAG 450 

<60 470 4B0 4 90 500 

KWSfc-Xl,DJJA 451 ATCCA$C0S<; TGCAGSGSCG GCTCGfcGhCG tTCgATCTGG 7AAATATGAA 500 

RUMMMCl.flBA 451 ATCAATCTAC TTCATGG7CG CCTCCJ\GAA& tTWATCTTG 7AAATATGAA COO 

MO 520 530 SflO 550 

MCU5£-X1>EHA SO* CAACRTTGAG AACTACG7GS ACAACfrAAGT GGCAAATCTA ACCGTTGTCt; SbD 

HUM*N-X1.DNA 504 CAACATAGAA AATTAYG7TG ACACCAAAGT GGCAAATCTA ACA¥T*CtTf: MO 

$60 5-JQ 380 590 6D0 

MOt55E-Xl,BHA 551 TC&ACAGTTT GGATOGCAAC- TGT7CCAAGT GTOCCAGCCA AGAAGAGATG €00 

KClMAK-Xl,ONA 551 TCAATAGTW CGATGGCAAA TCTTCAAAGT C9CCCAGCCA AGAACAAATA f>00 

HO 620 630 €40 €50 

COUSE-X1.DHA G01 ca^xacacc CGG ew 

HWIKR-Xl.Dm goi csgtcacgtc cag 
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FIGURE 3 



IUIWJJ-X2-DKA 

H3USE-X2.DMA 
HEJhAli-xS.DHA 

MWSE-X2-IWA 
BUMAN-X2.UMJ* 

MUMAN-X2.DWA 
TOV5E-X2.DNA 

KDUSfc-XS.DHA 
HUKAH-/2.DKA 

*OUS£-X2,DWA 
HUfViN-X2,DKA 

MOUSe-X2-DKA 
HVNAR-X2.DNA 

KOUSE-X2. DUA 
IIUXAN-K2.0NA' 

KOU££-X<\[»fA 

MQUSE-X2.DN* 
MIJKW-X2.DCW 

HOUSE *X2 k DMA 
HHMAN-X2.»1A 

JWMAA-K2.TOA 

MDUSi;-X?.,DHA 
lUJhAM-xa.TTOA 

mdus*;-x2.iira 

HUMAN- XX.Mlk 



10 

1 TTCAAGATCJ- 
1 TTC&ACATC7 
60 

SI A&AAGCAGTG 
Jvl AGAAGCAGTG 
II D 

IDl TGAffSTCTAC 
IDl TGJiAGTTTAC 
160 

151 AGOCACGTCT 
210 

201 AAAGCCGGCT 
201 MACCAGGCT 

251 AATTGHTCTT 
251 AATTCATCT7 
310 

301 AAGACTT7RA 
301 AAGRCTTTAA 
360 

3 Si GCrAATGAA7 
351 GCTAATGAGT 
410 

401 GG£AGGGGAr 
401 AGC?&SAG*r 
460 

-451. TT7TCACAAC 
451 TT7TCACCAC 
510 

J>01 GGSCTCTATT 
501 GGGCTGTACT 
56D 

SSI CTTAAATGGC 
551 CTTAAATGCC 
CJO 

601 ITTTCTCCW 
60) TTTTCTCGK 

65^ AAGTCCTCC7 
651 AACTCCTCC7 
710 

701 GCCATAA. . . 
7D1 GCCA7AA... 



20 

AATATACAAA 
AATATATAAA 
70 

K5GCCTACAG 
AGACCTACfcG 
120 

TGTOACATC* 
tCTGACATGG 
170 

TGATG&CAGC 
CGATGGGU3C 

TTGGAAACCT 
270 

C1GACCAAGA 
CIGACCAAGA 
320 

TGGTCTCACA 
TGGTCTOGAA 
370 

TttTTCAAATA 
TrCTCAAATA 

CCSTTCCGT7 
GCATTACGTT 
470 

CCCAGACAGA 
TCCAGATAAA 

AeAccrcAoc 

ACAGTfCAOC 
57 D 

AAA? AT t AC C 
AAATATTA7C 
620 

CACCTGGCCT 
TACCTGGCCT 
670 

TCAAACAGGC 
TCAAAGAGGC 
720 



30 

GATfGFTCCG 
GA7TOCTCTG 
B0 

AGrTACOCC7 
AG*TACACC? 

130 

AGACCATGGS 
AGACCATGGG 
1BD 

AOCAACTTtt 
ACCAACWCA 

TGAACGAGAA 
CXGAAGGGAh 
300 

GTAAGGAAAT 
GTZLAGqAAAT 
330 

ctttatccc7 
cta?a*ciX7 

380 

CCCAttACAC 
W7TVACAC 
431} 

TCAGTCGACA 
TCAACAAACA 

«ao 

GACAACGATC 
GACAA1K3ATC 
530 

CTCGTCCTTT 

CTCcrcCTxr 

5fl0 

AOCAGAAATA 
AOCAAAAATA 
630 

GG7ATAAACC 
GGTGTAAGTG 
6B0 

CAAGA7GATG 
7AAGA7GATG 
730 



40 

ACCACTACG? 
ACTACTACGe 
90 

GATCACftGOA 
GA7CCCAAAA 
140 

TGGAGGCTGG 
GGGACGCTCC 

CCftCA&ftCTG 
CCAGAACATG 
240 

T7TTCGTTGG 
ttTTSGCTGG 
29ft 

CATTTTGAGA 
GATTCTGftGA 
340 

7GTATCATCA 
7 G TAT CATC A 
390 

ATOGGTAAC7 
GTTGGTAACT 
440 

CfACAACCAT 
TtACAACCAC 

CGTACCCC7C 
GATATCCT7C 
54 D 

GATTCATG1C 
GATGCATGTC 
5S0 

CAAAGSTGTC 
CAGAGGTGTC 
640 

AGSCACAGOC 
ACaCACAOX 

A**A<5GCCCft 
ATC/uG^CCCO, 
740 



SO 

CCTAGGAAGG 
AATAGGCAAA 
100 

ACIOCAGCTT 
ATACTAGCTr 
1SD 

ACKTGCTGC 
ACAGTGCTCC 
200 

GAAAGACTAC 
GCWWACTAC 
250 

CCAACGATAA 
GGAACGATA* 

3 DO 

ATAGATCTTG 
ATAGATCTTG 
350 

GTMTATCTG 
GTTfTATGTC 

acaatsgcac 

ATAATGGCAC 

4 SO 

CACCTGAGGr 
GATCTGAAG? 

500 

TGGGAACYCT 
TGGGAAC1C7 
550 

TCTCTGCCAA 
WCIGCAAA 
600 

CCTAATGGSA 
CCTAATGGSA 
S5Q 

A0GTGGCTAC 
TGSTGGZTAC 
70C 

AGAATT7CAA 
AGCACT1TAA 
75 D 



50 

10 & 
100 

150 
150 

500 
200 

250 
250 

100 
300 

350 
350 

400 
400 

450 
450 

500 
500 

550 
550 

600 
600 

650 
650 

70U 
700 

150 
ISO 



http://patcnis 1 .ic.gc.ca/fcgi-bin/any 2html 



02289979drw.afp Page 4 



4/24 t 



FA D22R9979 1999-11-12 



WO <WS133S vcncAwmis 



4/24 

W 20 jo 5C €0 

ATCACTCTQ? TCAWCCtfCC AOGTATTCOT SATCTAAT&Q OOCAATTAA3 TCCTTCM3CA 

7 o «o so loo no no 

CWTOOAATA TOCCIWIrar CWAITTCTC ATAJ0CTAAAA AATSCCTTQT MCXTXTTCT 
13 tt 150 150 170 180 

TCATAOCIAA AAAAtfOAKIT CTQACGGCIA GGTTCJTTATO CTACACAGCA TXTOAAATAA 
150 200 210 220 240 

AGCTOAAAAA CAATOCATOT TAAAGSAGKT CTTTOfcWOT ATOCTOTTA* CCAAMAAGA 
25 d 2*0 2?0 loo 290 300 

CTO2CAAOCA ATTASCAATA TZOMAATZA TACIMJWM OTACAATTCT tTOAATTO CT 

310 320 wo Sao aso s«o 

ATMAWCW MTCTJLTTOC *TOTAT*ACS WeTOTATTT AAAAA&TAA? WaraGGCTOG 

370 3*° MO 400 410 420 

OWXWTAfiC TCtteeCTOT AATKCCAOCA CWTOOftASO TCAASOCAiTO CAOATCftCW 

*30 440 450 4«0 470 480 

OAMTCMfcA OTira*OACC ASOCJTOOCCA AACASOTGAA ACQCTOTrflN TATTAAAAAT 

** C W0 S10 520 530 540 

ACAAAAATTA GCCGOQCATO GTOTOfcCATQ CCT0T&ATCC TAO*1TACTTG GflWWCsrtaG 

550 "0 570 500 590 €00 

GCA0OA6AAT COCWGAACC TOA2AGQAAG A0QTWCAQT GAGCCAAOAA TQAjQCGACTO 
«0 «0 040 «0 €£0 

C1CICCAGCA TWOSOACAG AOAAAACTCT GTCTCAAACA AAAAAA1AX3 1 AAAATTIAttF 

ff?0 6S0 650 700 710 720 

GMttfiftNTa GAWCTACAC AAA0IAATCT OTATWOOOC CA79A7TTAA GCACATCMA 

73tt 740 ™ 780 770 700 

AGOTATATCA CTCTWSGAa OCWUTAATIA TTTSttafcAAT 1 CTTCATTCffO AOACAAAOTT 

750 «0 «0 820 690 640 

AATCTATATC AHPTACITTO CAAGAOAAC* ACOCttMSAGC ATTTTMlTC CCAQACTAAQ 

aSo fi^O 870 880 890 900 

GOAACtAATA TCTATAfcAAT TAAAfiTffQTT CAWTASCA* TCATOAAATA TAAAAWCTT 

S1C WO $30 940 950 900 

OTCATTTAAA OMMTAAAA AOTTOOtAOC ATAATOTC^C CCCAAAAAQC ATOCAOAAAO 

970 . 980 990 J000 low 1020 

CAMOTAACT GTflAA^CCA OQQWAAAO OTAATTCA.T? MHSRI9 AACSTCCrTAO 
1010 A040 10 50 106O 1070 1060 

ATOOTTGATG TTOAAAACT9 ClPOTAACATa AA* 



c£ hfoU* n»Aat petition 1 coirrdapaaaa to p^itioa 
1354 OH tbe cUWfc* 



FIGURE 4 



http://patcntsl.ic.gc.ca/fcgi-bin/any2html 



02289979drw.afp Page 5 



1/7/02 2:11 PM 



f?A 1999- H- 12 



5/24 

FIGURE 5 



XDU£b'PRO.AMI 

MKi«fPRO>AMI 

KOIliSFIPRO.Wil 
HIJNANPRO.Wff 

ttlQSPPRO.MSI 
HUWWPRO.AKI 

HNMAravO.AHI 
nOfJSBPllO-AHI 

HOUSEPRO-AMI 
BUKfcHPRO.MU 

MOUSBPRG.Attl 
HW»»PRO.A>U 



ID 
$0 
110 

|h: 

|N< 
160 

151 B3<4fcH3Br 

151 [fMVflH mg K 

2X0 

*M Hp. 

260 



JO 



30 



40 



3D 



51 



101 
101 



BggflAC&-* ffLZ^jfg^h E^^gfcfiHl ^HBssgBjH 
BSaBfTYGIX t^RFBKpVBI vQHsI^fQ 

70 30 90 1D0 

BtrBEBEEE* IigsmJEBJcE E&TfBSW 1 ? SBBSBBffl 
BIpIQEQIs irsar^Jp^ EjQNtEBipa HEBBBSH B 

3-20 13 D 140 150 

gB2""'"~gh GArTAiflsfiJJ QQIS^Dffl IMpHMlMfc o 
rSBlllpstg apgevg^bb pj~ 

170 1*0 1*0 200 

MK 

250 





U'VT;Jkvani 




riVtgrfi/jirii 



220 



Z20 











i , Ci«i:. , Ji«i(^;i; 



2*0 



3JSJ 

251 

310 

3*0 

351 

3&1 _ 

410 

401 naaaoBan 

401 



3O0 





;JlilLi-:rKi 





370 



3$<1 



3*0 



40 D 



d20 430 

BBBBflflBS 



440 



45 D 



50 
50 

100 
1DO 

ISO 

?OD 
*0l> 

2S0 
2bO 



|r:K»w:v.'»K2H| 




3 PIP 


|r:ni'i.i;'.'m:t«| 




.100 


340 


35 D 








360 



360 

40 o 

450 
460 



http://patcnis 1 .ic.gc.ca/fcgi-bin/any2html 



Page 1 of 2 



02289979drw.afp Page 6 



1/7/02 2:11 PM 



CA 011B9979 1799-11- 12 
WO 9H«133S PCT/CWMMUK 

6/24 

FIGURE fi 

ID 20 JQ *0 &D 





1 MXLKinMHtS SfcVLftAGB-A VBEHN1/TEG2, £fcfiJSAjQ*ACI> AH1»G3GRCE 


5D 




1 HXIAUWVKLS SfcVCOTYGFL WANKETEBI KDERAKDVCP YHI.&SRGKCL 


50 






6fl 70 60 S>0 100 






51 


-GSQCP&OIT Lm.*TOL?R OlCSKGBV&X EVATLKEAVD SLKKjeOQDCK 


100 


HIJ^WPKO.AKI 


01 


EM3ECFYCVS MPLT101.PK DrSSTSBVFT EVQT3LKSIVH ClKKfiCQDCK 
110 120 U0 140 2M 


100 


MOUSE PRO. AMI 


101 


IQADDHRDK3 GHG GH GABTOKOflKV tfn&ESQVflKL SDBLKNAKOQ 


150 


HUMAN PRO. AMI 


w 


T0ADPNGDPG RNGXL1PSTG AfOBVCbNKV RTHrESETOKL SGBLKlgfcKBE 
140 17D IRQ 190 200 


tUD 


Ml>USr.PRD.H« 


151 


JO^f.CCRJ/BT LHLVBMHKIE SYVDOTVAfcJ. TVWH$J4>5K CSKCPSOSHM 


200 


HUMAWPRO. AH7 


151 


T»VT.HCRJ,BK LMLVNMNKIE KYVDSKVANL CSKCPSOB3I 
23 0 220 23D 24Q 250 


200 




201 


QSftWCWLXy XDCSKLYVL& RRSSfiJlTOVT KflRTOSSfJiV YClSttJMWB 


250 


MUKAPrnno.AKi 


201 


(?3RPVQBLIY KCCSDVVAIG KfcSSETVAVT PDPKtfSSFEV YCDMETwCCG 
260 270 2&fl ?S0 30D 


250 


Hoii.sF,rno.«HI 


251 


MTl'liQAJUPa STtfrTREKKD YXAGMULVH PPHLGPPKIK LLTXGKBfcaJI. 


3D0 


HUMAN PBO,ttfI 


25) 


UTVr.OAHS.PS STKFTRTBQD YKMSPGALkK KK3T.r;jJr>xrH LLTKSKBMLi, 
320 3J0 340 J50 


30C 


ilOlJ3KI>RO.Mi3 


3D) 


TLYALVMry WWCPIXYR), H IGtf YFGTAG DftLRrSRHYN 


350 


HUMAN PRO. M12 


3<U 


KJOT.&QrHGV ELYALYDOrV mnrUVU NVCrTYjfCTAC dalrthkhym' 
560 37D 3fi0 J<M> 4 DO 


350 


MiXJSEPRD.AMI 


aw 


HPLRET7TFD BBUDKYFSGK Ca.YYfcSGnfN PD3C7.SAW0N GKYYUOXYtt; 


400 


HiJMWIPRCftMI 




KDLKCTrTPD KfiflDR7*SfiS* CC1.YYS3GOT1 PCftCLSAHLN CKYyR&KfcKC 
410 02O 430 440 450 


4 DO 


MfXfSPPRO.AKI 


401 


VRHGrrnGTK P&INGAOMG YKS£PKQAfcB1 MTRTWFKP* 


450 


HUM APPRO. AKI 


401 


vnHGITWGTK PGVSEAHPGG ttCttWEARM HIRTKHPKP* 


450 



http://patents 1 .ic.gc.ca/fcgi-bin/any 2html 



Page 1 of 2 



02289979dnv.afp Page 7 



1/7/02 2:11 PM 



90°£ \1B&(£ 1 7/24 t 



CA D11B9!)7!> I JJJ- I I - 1 1 



WO 98«l»S PM7T.AWttM75 



7/24 

FIGURE 7 



10 )fi 90 «C • $0 80 ?0 

atCtW 9*3393S$9H*i999SBBj fi*SSS» Mf ft&3SjiJsS59»a 

Ttnwa txai in? 7ttttt7 irrr wrr tw 

ooij, c ewe 

ioo lib uo wo 

KUIX hHH»WlKMMIiKKllHllHWIH KWfflHNHH 
5 HUT t ttl I *d9BJJS9Bii msm j$& 

Tra * T trxtrmrrr riTrrrmrox 7tTTrrM*rMTT 

**0 l£Q no i«fi 190 2011 214 

WtET £32* 3S3£999sSS££> >SS3SSSSS» o HESS3fl93533Sa 

? 0W * TTtT j«7 ISItt TTKaWtlTTr f 

DOIL OC 

2*0 210 240 250 S&Q no 2B0 

* EL1X 11 * Ht>hh»HiM> hhJKH HHN 

MHm ■ "8* JS.5BJ a3JS93J2j »3E3S*&9 »53*9 

tora tmiii zrrrm TT7ITTTM tttitt -fiirnt wm 

290 iDO m« iifi 240 130 

HELIX NMHN HhhhhhhhhHhhhkH^KHii^ahtiMkjhbnhhhhhhhhhhti 
JHBE* 9999 S553» S&tSSSo 23S33SS5$43S»$«*9ftSS»9 

TQRfl TTT7T TfTT TTT7 mnTTTXM TtTV? 

ccet 

5*0 5 "3D 550 U0 460 410 W 

HIUX hhhhhhh MfthWHt htthHHHh 

3KIK i9**SS9 aBa eS*ss 4 b^eSs^ui^^^IIIi 

iraa rrr iiTrmitrmiTr tts«s ttthtxtt mt rm utt 
con 

HELIX MMHKHHK 
MtfCT 49ft 
W X2XTIT T7TX 

coij; ■ coc 



http://patenis I .ic.gc.ca/fcgi-bin/any2html 



Page 1 of 2 



02289979drw.afp Page 8 1/7/02 2:11 PM 



! 90°<p *8Q°Q 1 8/24i » I 



CA D12R5>D7!> I ?!>!>- 11-12 



vvu *a/si»s 



PC77CAW0M75 



8/24 

FIGURE 8 
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10 20 30 40 50 

TAOGGTTGGAAGCCiGGTCTCCTGftGTATOCGiGAATAAATJlCACTCATG 
60 70 60 90 100 

GAAGTGTAAAGAGTCTGCCAACATmGAGAATGTGAATAGGATTTXSGCT 
110 120 130 140 150 

AAAATrAAGGGGATATACAGAAAAGTCATAfiSaAAATCAGGTTAAAGACAT 

TCF1 PEA 3 

160 170 190 19Q 200 

AA&TATGAl^GGCTACAGAGTGTTXttAm&IACAATfcAAACATTTA 
GATA1 WF 116 

210 220 230 240 250 

GATTTTTGCCCATGTCAGTCAimSAlAITATTTTTAAAGCAAAAAAAC 

HF TL6 

260 270 280 290 300 

CCTTTTTAA AC AAG AA ATCTTATG AGATGTCA ATATGC k A A ACAA ATTA A 

310 320 330 340 350 

AAGGAGGTGGTTTCTCTAACTGAAGCTGTTCCTCTTTCCTC5CCTTCAGCC 
TCF1 

360 370 360 390 40O 

TCTGAAGAGAAAGTTAGAAAACTATTATCATTAATGCTACATGTTTTGAA 

HF_E1 

410 420 430 440 450 

CAiGCTGATATACCAAGIQGCCCAGAGAGCAGGTAGAAGAAOCAQCGTGG 
bHLH 

460 470 460 490 500 

AGACAGAAAGCAAGAGGCCCGCCTGCCAGGartACClGCAGAMQAAAGG 

HF 116 

510 520 530 540 550 

GCAAAGATGCTGTAGGCAAGAGAAGTTCAGGACAGACACTQGCATAGGIC 
TCF1 

560 570 560 590 600 

^A^ATTCA£AIIIQAQCAGCIGTGG A &GATGAC AGT AC A ATTACCA A AA 
TCF1 bHLH bHLH 

£2 A 

610 620 630 . 640 650 

TGTCGAAGGGCAAAGGAGGCAGCTACTGGTTTynGAIGAAiSACAATTATG 
TCF1 HF 116 

660 670 660 690 700 

TCCTTTTAAATGGGTCTTAGACATTTAGACATTTATATACACTATGCTAC 
710 720 730 740 750 

GGACAAAQGAATAGAAAGTAGCACTTTTTTCTCCACTAGTTTTCTTCTCT 
TCF1 

760 770 780 790 800 

TTTTC A AGTAGATCA AGC A AA AGTCAACXGCA AT AGTCAG AAAGCTGTAC 

TCF1 bHLH 



http://patcntsl.ic.gc.ca/fcgi-bin/any2html 



02289979drw.afp Page 1 \ 



r[^l(^^[^rj8tf>(g | 11/24 H 



CA OaiBJ97P I !>!>!>- 11-12 



WOWS1JJ5 



11/24 

FIGURE 9 CONT'D 



810 820 830 640 850 

TTTGTTACACTTAGAAACTTCTAAAAGTGCTTAAGATTTCACCIGAAACG 

TCF1 bHLH 
860 870 880 890 900 

CC&ACATGAAGAAAATACAGGCTCCCCAATGCCCCATTCTAAGAAGAA4A 
910 920 930 940 950' 

AGGACCATTrTCATTTTAGTAACGTTTCTGTTCTATAGACAGTTTGGATA 
960 970 980 990 1000 

ACTAGCTCTrACTTTTTATCTTTAAAAACTGTlTTTCCAGTGAAGTTAOG 
1Q10 1020 1030 1040 10S0. 

TA TA ATT A TTTACTTC AAGCGTAGXATACC AAATT ACaXIAGAAAlGC A A 

HP 116 

1Q&0 1070 1080 1090 1100 

GACTTTTCTTATACTTCATAAAATACAmiGAiAGTGAATCTTGTTGGC 

Hr IL6 

1110 1120 1130 1140 1150 

TGTGTAOlIICykCTATAATAATTTCAATGCATATTATTTCTATTGAGAO 
- foHLK- 

1160 1170 HBO 1190 1200 

TAAGTTACAGTTTTTGGCAAACTGCGTTTGATGAGGGCTATCTCCTCTTC 

1210 1220 1230 1240 1250 

CTGTGCGTTTCTAAAACTTGTGATGCAAACGCTCCCACCCTTTCCTGGGA 

AABS 

1260 1270 1290 1290 1300 

ACACAGAAACGCIGACIC3«3CAa^ 

+1 AP 1 bHLH TATA box 

1310 1320 1330: 

CTGCGCACTCCCTGCTGGGTGAGCAGCACTGTAAAGAIG 
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